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PREFACE. 


FOR  more  than  twenty  years  it  has  been  my  daily  task 
to  reply  to  enquiries  made  by  amateur  photographers, 
the  majority  of  them  beginners,  each  morning's  post  bring- 
ing from  half  a  dozen  upwards.  No  one  could  do  this  for 
long  without  knowing  fairly  accurately  what  it  is  which  the 
novice  wishes  to  know,  or  ought  to  know  ;  and,  in  writing 
this  book,  the  questions  put  to  me  have  been  constantly  in 
mind.  If  the  directions  given  in  some  cases  seem  needlessly 
explicit,  I  ask  any  reader  who  is  impatient,  to  believe  that 
there  are  other  would-be  photographers  who  have  found 
less  explicit  instructions  puzzling  to  them.  Mere  verbiage 
T  hate  as  much  as  anyone  ;  but  experience  shows  that  brevity 
is  often  bought  at  the  expense  of  clearness,  and  that  it  is 
very  difficult  to  write  even  so  little  as  a  single  sentence  of 
practical  instruction  in  photography  which  anyone  with  no 
previous  knowledge  whatever  of  the  subject  is  able  to  under- 
stand fully. 

Most  of  the  book  is  limited  strictly  to  practical  photo- 
graphy ;  but  the  two  chapters  on  how  a  lens  works  have 
been  included  because,  although  they  do  not  come  strictly 
under  that  heading,  they  may  indirectly  help  the  user  of  a 
lens  to  understand  its  principles,  and  to  apply  that  know- 
ledge in  his  work.  So  many  seem  to  think  the  working  of 
a  lens  a  very  difficult  thing  to  grasp,  and  ask  questions  which 
a  careful  reading  of  those  two  chapters  should  make  quite 
unnecessary.  Those  who  do  not  feel  tempted  to  go  into  the 
subject  can  pass  them  over  and  keep  to  the  strictly  practical 
side  of  the  subject. 

It  only  remains  to  add  that,  while  the  book  has  been 
founded  upon  the  "  Lessons  for  Beginners,"  which  have  been 
a  weekly  feature  in  The  Amateur  Photographer  and  Photo- 
graphy for  the  last  ten  years,  it  is  not  an  exact  reprint  of  any 
of  them,  but  has  been  gathered  from  many,  and  revised  and 
modified  to  give  it  its  present  form. 

R.C.B. 

20,  Tudor  Street,  London,  E.C.4. 
November,  1920. 
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CHAPTER  I. 

Introductory. 

The     Photographic    Process     in     Outline. — Sensitive 

Materials  Used. — Negatives  and  Positives. — Making 

Prints  by  Contact  and  by  Enlarging. 
S  PHOTOGRAPH  is  obtained  by  first  exposing  in  a  camera 
a  plate  or  film  to  the  image  of  the  object  which  is  formed 
on  the  light-sensitive  surface  by  the  lens.  This  exposure  does 
not  make  any  visible  alteration  in  the  sensitive  substance,  but 
forms  an  invisible  or  latent  image,  which  is  made  visible  by 
a  process  called  development.  The  stages  of  making  a  photo- 
graph are  seven  in  number  :  (i)  the  choice  and  arrangement 
of  the  subject;  (2)  "focussing"  the  image,  in  order  that  it- 
may  be  clear  and  distinct ;  (3)  the  exposure ;  (4)  the  develop- 
ment ;  (5)  fixing,  by  which  the  sensitive  substance  is  made 
no  longer  alterable  by  light ;  (6)  washing,  by  which  we  get 
rid  of  the  remains  of  the  chemicals  used  in  development  and 
fixing ;  and  (7)  drying.  The  result  of  these  processes  is  what 
is  called  a  "  negative,"  from  which  a  "  print  "  or  "  positive  " 
is  made  by  what  is,  with  certain  modifications,  a  repetition  of 
the  processes,  at  least  as  far  as  stages  3  (sometimes  4),  5,  6, 
and  7  are  concerned.  A  print  or  positive  is  essentially  a  nega- 
tive of  the  first  negative. 

We  will  consider  these  points  in  a  little  more  detail. 
The  sensitive  substance  used  in  all  negative-making  is  a 
compound  of  the  metal  silver  with  the  liquid  element  bromine. 
There  are  other  compounds  of  silver  present  in  small  quanti- 
ties, but  mainly  we  depend  on  silver  and  bromine,  forming  a 
compound  known  as  "  silver  bromide."  This  is  the  light  sensi- 
tive substance  which  is  mixed  with  gelatine  to  form  an 
"  emulsion."  The  gelatine  acts  as  a  vehicle  to  hold  the  silver 
bromide  in  place  throughout  the  operations ;  otherwise,  being 
a  powder,  it  would  wash  away  and  the  image  would  be  dis- 
integrated. The  gelatine  also  makes  the  silver  bromide  more 
sensitive  to  light  action. 

The  emulsion  is  spread,  or  <l  coated/'  upon  some  support, 
to  allow  of  handling  it,  and  this  support  may  be  glass,  thin 
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sheet  celluloid,  or  paper.  If  it  is  glass,  the  layer  of  emulsion 
on  it  makes  it  a  "  plate  "  or  a  (<  dry  plate  "  ;  if  it  is  celluloid, 
it  is  a  "  film  " — a  cut  film  or  a  roll  film,  as  the  case  may  be  ; 
if  it  is  paper,  the  product  is  negative  paper,  bromide  paper, 
or  gaslight  paper.  For  negative  making,  either  plates  or  films 
are  used- — but  sometimes  negatives  are  made  on  paper. 
Whether  the  photographer  uses  glass  plates  or  celluloid  films, 
the  processes  are  essentially  the  same.  A  glass  plate  is  rigid, 
while  a  celluloid  film  is  flexible  and  can  be  rolled,  and  from  this 
there  follow  little  differences,  as,  for  example,  a  plate  can  be 
stood  up  to  dry,  while  a  film  is  pinned  up ;  but  in  the  main  the 
treatment  is  identical.  Moreover,  there  is  no  "  best  "  in  the 
case  of  the  choice  between  films  and  plates — either  will  give 
perfect  results  when  properly  used. 

Partly  in  order  to  reduce  confusion  to  a  minimum,  partly 
from  habit — as  plates  preceded  celluloid  films — it  is  cus- 
tomary to  speak  of  "  plates,"  when  "  plates  or  films  "  would 
be  more  strictly  correct.  In  this  book,  therefore,  the  sensitive 
surface  in  the  camera  will  be  constantly  referred  to  as  "the 
plate  "  ;  and,  unless  it  is  quite  evident  that  plates,  and  not 
films  also,  are  meant,  it  must  be  understood  that  the  reference 
is  to  both. 

Plate  and  film-making  is  a  large  industry,  which  requires  a 
great  deal  of  technical  knowledge  and  skill,  and  very  special 
appliances,  so  that  it  is  not  possible  for  the  beginner  to  make 
his  own  emulsion  and  coat  it.  The  sensitive  emulsion  is  made 
and  coated  by  a  very  dim  red  light  of  a  special  character,  as 
this  light  has  comparatively  slight  action  upon  the  product. 
The  plates  or  films  are  then  packed  so  that  no  light  whatever 
can  reach  them,  and  in  this  condition  are  on  sale.  They  must 
be  put  into  and  taken  out  of  the  camera,  developed,  and  placed 
in  the  fixing  bath  without  exposure  to  any  light  whatever,  except 
such  a  red  light  as  we  have  referred  to,  and  even  to  that  the  ex- 
posure must  be  as  little  as  possible.  The  only  exception  is 
just  for  the  brief  time  when  the  image  formed  by  the  lens  falls 
on  the  plate,  which  is  called  the  "  exposure." 

A  "  negative  "  is  the  name  given  to  a  photograph  which 
is  a  faithful  reproduction  of  the  original  subject,  in  light  and 
shade,  but  reversed.  This  reversal  is  two-fold.  It  affects 
the  light  and  shade,  and  it  affects  the  relative  position  of  the 
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parts  of  the  subject.  A  black  and  a  white  object  lying  on  a 
grey  ground  appear  with  the  ground  grey  in  the  negative, 
but  the  black  object  appears  white,  and  the  white  one  black. 
Portraits  of  white  people  in  black  clothes  come  out  with  black 
faces  and  light  garments.  The  right  hand  appears  on  the  left, 
and  vice  versa.  A  negative  of  this  word  "  OUT  "  as  it 
appears  here,  printed  in  black  ink  on  white  paper,  would  show 
the  letters  as  white  ones  on  a  black  ground,  while  they  would 
be  arranged  thus,  "  TUO." 

These  differences  are  what  constitute  a  "  negative,"  and 
not,  as  the  non-photographic  public  generally  seems  to  believe, 
the  fact  that  the  photograph  is  on  glass.  A  negative  may  be 
on  glass,  or  on  celluloid  film,  or  on  paper ;  it  is  still  a 
negative  if  the  image  is  reversed  as  regards  light  and  shade. 
As  regards  reversal  of  right  for  left,  one  cannot  always  be 
so  certain,  since  negatives  are  necessarily  transparent,  and  if 
we  look  through  them  from  the  back  they  no  longer  appear 
reversed  in  this  respect.  Then,  again,  there  are  li  positives  " 
on  glass  or  on  celluloid,  as  well  as  on  paper.  A  lantern  slide 
is  such  a  "positive."  As  it  is  on  glass,  non-photographers 
are  apt  to  think  it  is  a  negative ;  but  the  light  and  shade  of 
the  original  is  not  reversed  in  a  lantern-slide,,  as  it  would  be  in 
a  negative,  but  is  exactly  correspondent  to  the  light  and  shade 
of  the  original  subject. 

Whether  we  make  a  print  in  the  usual  way,  which  is  called 
"  by  contact,"  or  whether  we  make  it  by  photographing  the 
negative  in  a  camera,  which  is  done  when  we  wish  to  alter 
the  size  of  the  picture,  as  in  enlarging,  we  get  a  fresh  negative 
of  the  original  negative.  In  this  fresh  negative  the  light  and 
shade  are  reversed  again ;  what  was  black  in  the  original 
negative  now  appears  as  white,  and  what  was  white,  black. 
So  that  in  this  new  "  negative  "  the  double  reversal  gives  us 
what  we  want,  namely,  an  image  in  which  the  parts  which  were 
light  in  the  original  subject  are  light  in  the  photograph,  and 
the  dark  parts  dark.  We  therefore  no  longer  speak  of  it  as  a 
negative,  but  as  a  "  positive,"  referring  back,  in  so  doing, 
beyond  the  intermediate  negative  to  the  original  subject. 

To  avoid  any  misconception,  therefore,  we  must  be 
careful  to  remember  that  the  essential  feature  of  a  negative  is 
not  that  it  is  on  glass,  but  that  the  light  and  shade  are  reversed. 
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Plates  and  Films, 

The  Relative  Advantages  of  Plates  and  Films  Con- 
sidered.— The  Choice  of  a  Size. — Standard  Sizes. — 
The  Question  of  Cost. 

ONE  of  the  first  questions  which  the  purchaser  of  a  photo- 
graphic outfit  has  to  settle  is  whether  he  will  use  plates 

or  films.  It  will  be  well  to  see  what  are  the  advantages  and 
disadvantages  of  each. 

Films  can  be  obtained  in  three  different  forms  :  (i)  Roll- 
film,  supplied  in  lengths,  rolled  with  opaque  paper  on  a  spool 
forming  a  "  daylight  loading  cartridge/'  which,  as  its  name 
indicates,  can  be  put  into  and  taken  out  of  the  camera  without 
having  recourse  to  a  dark  room  ;  (2)  film  packs,  in  which  a 
dozen  flat  films  are  held  in  an  appliance,  which  also  allows 
them  to  be  inserted  in  the  camera  and  changed  without  a  dark 
room ;  (3)  cut  films,  in  which  the  celluloid  base  is  stout 
enough  for  the  film  to  be  handled  like  a  glass  plate. 

Roll -film  requires  a  special  type  of  camera  for  its  use, 
for,  although  there  are  roll  holders  to  fit  on  plate  cameras,  they 
are  open  to  certain  objections,  and  are  very  seldom  seen.  Film 
packs  require  an  "  adapter,77  which  sometimes  forms  part  of 
the  camera  itself,  but  more  often  is  a  separate  attachment 
fitted  to  a  plate  camera.  Cut  films  are  used  in  the  dark  slides 
or  sheaths  used  for  glass  plates,  but  generally  require  backing 
up  with  a  piece  of  cardboard. 

Many  roll-film  cameras  can  be  fitted,  at  a  small  extra 
cost,  with  an  arrangement  for  taking  glass  plates ;  but  they 
remain  essentially  film  cameras.  The  greatest  objection  to 
a  roll-film  camera  is  that  in  almost  every  pattern,  so  long  as 
roll -film  is  being  used,  the  subject  has  to  be  arranged  in  a 
finder,  and  focussed  by  means  of  a  scale.  This  is  no  great 
matter,  so  long  as  snap-shotting  is  practised,  as  we  shall  see ; 
but  for  the  many  subjects  for  which  time  exposures  are  given, 
it  is  a  great  help  to  have  a  ground-glass  focussing  screen,  on 
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which  the  picture  can  be  seen  and  deliberately  arranged  and 
focussed.  To  do  this — except  with  a  reflex,  or  with  one  pattern 
of  roll-film  camera  specially  designed  for  the  purpose — one 
must  use  plates,  cut  films,  or  the  film  pack. 

The  advocate  of  plates  claims  that  they  can  be  got  in  a 
wide  variety  of  make,  of  sensitiveness,  and  of  other  characteris- 
tics ;  that  glass,  in  certain  respects,  is  less  liable  to  damage 
than  celluloid ;  that  plates  can  be  kept  without  deterioration 
for  a  longer  time  before  exposure ;  and  that  the  rigidity  and 
the  substance  of  a  glass  plate  make  it  more  easily  handled  in 
the  various  operations.  He  points  also  to  the  advantage  of 
being  able  to  use  a  focussing  screen,  as  already  mentioned. 

On  behalf  of  roll-film  it  might  be  contended  that  the 
the  choice  of  makes  is  no  real  advantage,  provided,  as  must 
be  admitted,  there  are  several  good  makes  of  roll-film  available, 
which  have  highly  sensitive,  "  orthochromatic  "  (a  term  to  be 
explained  subsequently)  emulsions,  as  good  in  every  way  as 
on  the  best  plates.  Celluloid  may  be  more  easily  scratched 
than  glass,  and  a  wet  film  negative  may  be  rather  floppy  as 
compared  with  a  plate ;  but  the  film  is  much  lighter.  It  is 
free  from  all  risk  of  breakage,  unlike  glass,  which  is  one  of 
the  most  brittle  of  everyday  materials.  As  far  as  keeping 
properties  are  concerned,  both  plates  and  films  will  keep  in 
perfect  condition  for  years — far  longer  than  anyone  ought  to 
think  of  keeping  them — so  that  an  advantage  claimed  for  the 
plate  in  this  respect  is  virtually  non-existent. 

Finally,  there  is  a  very  great  convenience  to  the  tourist 
that,  with  roll-film,  he  is  quite  independent  of  a  dark  room, 
not  only  for  loading  and  unloading  his  camera,  but  even  for 
developing ;  as  with  a  developing  machine  the  film  can  be 
turned  into  finished  negatives  in  full  daylight. 

Such  are  the  principal  arguments  on  one  side  and  the 
other.  There  are  minor  differences,  but  these  we  need  not 
trouble  about  at  the  moment.  The  reader  can  weigh  up  the 
considerations  as  they  apply  to  his  own  case.  Without  intending 
to  influence  him  one  way  or  the  other,  we  may  point  out  that 
the  principal  advantages  of  roll-film  are  experienced  by  tourists. 
For  work  at  home  the  comparative  disadvantages  of  the  plate 
vanish.    We  may  add  that,  apart  from  variations  due  to  the 
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nature  of  the  support  of  the  emulsion,  the  treatment  of  plates 
and  films  is  the  same.  Experience  gained  with  one  is  helpful 
in  the  use  of  the  other  :  the  solutions  used  for  both  are  similar 
in  character,  and  the  visible  effects  during  the  different  opera- 
tions are  the  same.  When  the  negatives  have  been  made, 
printing  and  enlarging  can  be  carried  out  as  well  with  one 
type  of  negative  as  with  the  other.  Film  negatives  take  up 
much  less  storage  room,  and  can  be  sent  through  the  post  without 
packing.    Both  kinds  are  equally  permanent. 

As  far  as  cost  is  concerned,  the  recent  increases  in  the 
price  of  plates — much  greater  than  any  which  have  taken  place 
in  connection  with  films — have  removed  the  great  pull  which 
plates  once  had  in  the  matter  of  price.  The  ease  with  which 
films  can  be  changed  is  a  great  temptation  to  use  more  of  them 
than  one  would  of  plates ;  but,  except  for  that,  on  economical 
grounds,  the  two  are  pretty  much  on  a  par. 

The  beginner  not  only  has  to  decide  whether  he  will  use 
plates  or  films,  he  has  to  settle  on  the  size  he  proposes  to 
work.  There  are  various  standard  sizes,  the  materials  for  which 
can  be  obtained  almost  everywhere  :  and  it  is  important  to 
select  one  of  these  in  preference  to  some  little-used  size,  for 
which  an  outfit  can  be  obtained  second-hand  at  some  tempting 
figure,  the  apparent  cheapness  being  due  precisely  to  the  fact 
that  it  is  an  "  odd  size." 

For  plates  and  cut  films  the  most  generally  used  sizes  have 
been  the  following  :  x  if  in.  (6  x  4.5  centimetres),  3  J  x  2  Jin., 
4^  x  3  Jin.  (quarter-plate),  5  x4m.,  5  J  x  3 Jin.  (postcard  size 
for  plates  and  cut  films  only),  and  6h  x  \\ in.  (half-plate). 

For  roll  films  we  have  2^x2^in.,  3^x2|-in.,  4^X2jin., 
4-4  x  3im-  (quarter-plate),  5  x4m.,  and  5 J  x  3^in.  (postcard 
size  for  roll-film  only).  There  are  also  one  or  two  other  sizes 
associated  with  special  cameras. 

In  order  to  avoid  the  multiplicity  of  sizes  and  the  con- 
sequent complication  of  the  stocks  which  dealers  would  have 
to  keep,  the  British  Photographic  Manufacturers'  Association 
decided  to  adopt  certain  standard  sizes.  These  have  been 
marked  with  an  asterisk  in  the  following  table.  As  a  matter 
of  convenience,  also,  they  propose  to  designate  the  different 
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sizes  which  are  in  general  use  by  the  numbers  attached.  So 
that  a  quarter-plate  camera,  for  example,  will  be  known  as 


a  "  Number  3,"  and  so  on. 

*  6   x  4^-  centimetres   ...  ...  ...  No.  o 

*  9  x  6\  centimetres   ...  ...  ...  No.  1 

x   2 \  inches  ...  ...  ...  No.  2 

4-i  x   3i  inches  (quarter  plate)  . . .  No.  3 

*i2   x   8  centimetres   ...  ...  ...  No.  4 

12   x   9  centimetres   ...  ...  ....  No.  5 

5x4  inches  ...  ...  ...  No.  6 

5 \ x  32  inches  ...  ...  ...  No.  7 

*i5   x  10  centimetres   ...  ...  ...  No.  8 

6\  x  4I  inches  (half-plate)  ...  ...  No.  9 


In  determining  the  size  to  use,  the  photographer  will  be 
influenced  chiefly  by  the  degree  of  portability  which  he  wishes 
his  outfit  to  possess.  Within  reason,  any  of  these  sizes  will 
provide  enlargements  of  suitable  size  for  wall  decoration,  say, 
12  x  ioin.,  or  larger,  provided  the  original  negatives  are  good 
ones.  Although,  naturally  enough,  the  materials  for  the  larger 
sizes  cost  more  than  they  do  for  the  smaller  ones,  the  cost 
is  far  from  being  proportional.  The  smaller  the  size,  the 
greater  is  the  cost  of  an  equal  area  of  plates,  films,  and  paper. 
In  the  very  small  sizes,  one  is  really  paying  for  cutting, 
handling  and  wrapping  more  than  for  the  material  which  is 
enclosed.  Again,  the  smaller  the  size  of  the  original  negatives, 
the  more  likely  is  the  photographer  to  have  recourse  to  enlarging. 
So  that,  all  things  considered,  so  long  as  we  keep  within  the 
scope  of  the  sizes  which  have  been  mentioned  in  the  list  just 
given,  the  cost  of  the  materials  is  less  likely  to  be  a 
governing  factor. 

The  apparatus  costs  more  in  the  larger  sizes,  so  far  as 
the  different  sizes  of  the  same  pattern  are  concerned.  But  even 
in  this  respect  there  is  not  much  economy  in  getting  a  very 
small  camera  ;  as  if  we  are  to  get  negatives  with  it  which  will 
bear  enlarging,  and  are  not,  in  that  respect,  to  have  a  high 
proportion  of  failures,  we  must  have  a  well-designed  and 
well -made  instrument,  one  which  is  capable  of  working  with 
greater  accuracy  and  nicety  than  would  be  necessary  if  we  were 
using  a  larger  size. 
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Quarter-plate  is,  in  my  opinion,  the  best  size  for  the 
beginner;  and,  unless  the  reader  has  some  special  reason  of 
his  own  for  choosing  another,  that  is  the  size  I  recommend  him 
to  obtain.  His  prints  will  then  be  large  enough  to  satisfy  him, 
in  all  but  exceptional  cases,  without  enlarging  ;  he  will  be 
working  on  a  scale  big  enough  to  allow  him  to  see  what  he  is 
about;  and  he  will  be  able  to  count  upon  getting  material  in 
fresh  condition,  wherever  material  is  obtainable  at  all. 


CHAPTER  III. 


How  a  Lens  Works. 

Pictures  with  Pinholes. — How  the  Pinhole  Image  and 
the  Lens  Image  Resemble  Each  Other. — Where 
they  Differ. — Why  Focussing  is  Necessary. 

ALTHOUGH  to  the  great  majority  of  amateur  photo- 
graphers  there  seems  to  be  some  mystery  about  the 
method  in  which  the  lens  works,  while  no  part  of  the  outfit  is 
the  subject  of  so  many  misconceptions  and  fallacious  notions, 
there  should  be  very  little  difficulty  in  understanding  the  broad 
principles  of  lens  action,  and  when  this  has  been  done,  in 
applying  the  knowledge  so  gained  to  practical  use.  It  will 
be  helpful  to  an  easy  understanding  of  the  subject  if  the  reader 
tries  the  simple  experiments  described.  There  are  a  great  many 
people,  for  example,  who  have  never  seen  a  pinhole  image — 
that  is,  to  recognise  it ;  although  everyone  must  have 
seen  many. 

Perhaps  it  will  help  us  to  grasp  what  follows,  if  for  the 
time  being  we  regard  the  image  which  we  obtain  in  our  camera 
not  as  being  "  formed  "  but  "isolated."  Let  us  suppose 
that  a  couple  of  candles  a  few  inches  apart  are  burning  in  an 
otherwise  dark  room,  and  that  some  two  or  three  feet  from 
those  candles  we  hold  up  a  sheet  of  white  card,  so  that  every 
part  of  one  side  of  the  card  is  receiving  light  from  the  two 
candles.  It  may  appear  startling  to  say  so,  but  the  card  is 
covered  with  "  images  "  of  the  candles,  and  the  only  reason 
why  we  cannot  see  them  is  that  there  are  too  many  of  them. 

If  we  hold  up  between  the  candles  and  the  card  another 
sheet  of  card  with  a  small  hole  in  it,  we  shall  by  so  doing  cut 
off  a  great  many  of  the  images,  and  on  the  white  card  we  shall 
■see  only  two  spots  of  light,  each  spot  originating  in  one  candle 
flame.  If  the  flames  were  bright  enough  and  the  hole  small 
enough,  we  should  be  able  to  see  on  the  card,  not  merely  two 
light  patches,  but  two  distinct  images,  showing  the  form  of 
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the  wicks  of  the  candle,  the  dark  and  glowing  envelopes  of 
the  flames  surrounding  them,  and  the  tops  of  the  candles 
themselves. 

It  is  not  easy  to  see  this  with  candles ;  but  if  we  make 
a  small  hole  in  the  shutter  of  a  darkened  room,  during  the 
daytime,  and  hold  a  piece  of  white  card  a  foot  or  so  away 
from  the  hole,  it  will  be  quite  easy  to  see  an  image  of  the 
scene  outside  the  window.  To  succeed,  the  hole  should  not 
be  larger  than  will  take  the  average  pin  (without  its  head), 
and  must  be  in  some  thin  substance,  preferably  a  piece  of  thin 
metal,  and  must  have  no  burr.  Such  a  piece  of  metal. may  be 
placed  over  a  larger  hole  in  the  wooden  shutter. 

One  peculiarity  of  these  images  will  be  noticed  at  once  : 
they  are  reversed  right  for  left,  and  top  for  bottom.  If  the 
candles  are  used,  and  the  hole  in  the  card  is  a  large  one,  no 
one  is  likely  to  be  surprised  at  this,  since  it  is  obvious  that 
the  light  from  the  one  candle,  travelling  in  a  straight  line 
through  the  aperture  to  the  white  card  or  screen,  and  that  from 
the  other  candle  doing  the  same,  these  two  streams  or  beams 
of  light  must  cross  at  the  opening  in  the  card.  One  would 
rightly  be  surprised  to  find  the  light,  when  it  got  to  the 
hole  in  the  card,  turning  out  of  its  straight  path  to  fall 
somewhere  else. 

Yet  I  am  often  asked  how  it  is  that  the  image  on  the 
focussing-screen  of  a  camera  is  "  the  wrong  way  round." 
The  reason  is  that  it  is  precisely  on  all  fours  with  the  image 
formed  by  the  two  flames,  and,  that  being  so,  this  reversal 
is  plainly  inevitable. 

We  must  be  very  careful  to  realise  that  nothing  takes 
place  (or  nothing  that  need  concern  us  for  the  present)  at  the 
hole  in  the  card  which  did  not  take  place  in  that  particular 
point  of  space  before  the  card  was  put  there.  It  is  not  the 
hole  in  the  card  which  forms  the  image  then ;  it  is  that  part 
of  the  card  where  there  is  no  hole,  which,  by  cutting  off  the 
light  which  otherwise  would  go  to  form  innumerable  other 
images,  enables  us  to  see  the  one  image  with  which,  thanks 
to  the  hole,  the  card  does  not  interfere. 

In  the  case  of  the  candles,  we  have  what  is  a  direct  source 
of  light.     Most  natural  objects  are  not  themselves  direct 
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sources  of  light ;  but  when  they  are  illuminated  they  reflect 
some  of  the  light,  becoming  indirect  sources  of  light  by  doing 
so,  and  are  able  to  form  images  in  the  same  way  as  is  done 
by  the  candle  flames. 

When,  therefore,  the  lover  claims  that  his  mistress's  image 
is  on  his  heart,  he  is  merely  stating  what  is  a  prosaic  fact, 
so  long  as  she  is  present  before  him,  and  there  is  any  light 
about ;  or,  if  her  image  is  not  on  his  heart,  it  is  at  least  on 
that  part  of  his  waistcoat  which  covers  his  heart.  It  may  not 
sound  quite  so  romantic ;  but  her  image  is  equally  upon  the 
knees  of  his  trousers  and  the  tip  of  his  nose.  In  fact,  he  is 
so  effectively  smothered  in  her  images  that  it  needs  some  pin- 
hole (or  lens)  to  make  one  of  them  visible  by  doing  away 
with  the  rest. 

In  this  view  of  the  subject,  we  arrive  at  the  rather 
startling  conclusion  that  the  image  on  the  focussing  screen,  or 
on  the  plate  or  film,  must  be  formed  by  the  camera  and  not 
by  the  lens.  This  is  true  enough,  however  unexpected ;  but 
it  will  not  do  to  push  the  conclusion  too  far. 

Pinhole  images  are  seldom  used  in  photography ;  but  they 
are  perfectly  practicable ;  in  fact  some  very  effective  landscape 
pictures,  which  did  not  in  the  least  suggest  that  they  were 
made  with  merely  a  hole  and  not  a  lens  at  all,  have  been 
produced  in  this  way  and  exhibited.  Anyone  can  try  the 
experiment  for  himself,  by  removing  the  glasses  of  his  lens, 
and  placing  over  the  mount  a  cardboard  cap  in  the  centre  of 
which  is  a  hole  about  a  quarter  of  an  inch  in  diameter.  Over 
this  hole  is  gummed  a  little  disc  of  thin  black  needle-paper, 
and  in  the  middle  of  this  a  fine  hole  is  bored  with  the  point 
of  a  needle  made  red  hot.  If  the  camera  is  opened  out  to 
about  its  usual  extension,  put  on  a  stand  and  turned  towards 
some  object  which  is  motionless,  an  exposure  of  about  half  an 
hour  or  so  on  a  well  lit  landscape  will  give  a  negative  with 
very  fair  definition. 

Two  peculiarities  will  be  noticed  in  connection  with  the 
pinhole  image.  One  of  these  is  that,  within  very  wide  limits 
indeed,  there  is  no  focussing  necessary.  We  can  have  the  plate 
or  film  a  couple  of  inches  or  a  couple  of  feet  from  the  pinhole ; 
the  pictures  will  be  equally  sharp.    The  other  is  that,  com- 
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pared  with  a  lens,  a  pinhole  needs  an  exceedingly  long  ex- 
posure. It  is  this,  in  fact,  primarily,  which  necessitates  the 
use  of  a  lens.  If  pinholes  could  be  made  which  would  work 
with  exposures  as  short  as  can  be  used  with  lenses,  a  great 
many  photographers  would  be  quite  content  with  a  pinhole 
and  would  let  the  lens  alone. 

The  cause  of  the  length  of  the  exposure  is  simply  that 
the  pinhole  being  very  small,  comparatively  little  light  can 
get  through  it.  We  cannot  remedy  this  by  the  simple  plan  of 
using  a  larger  pinhole,  because,  although  this  certainly  lets  in 
more  light,  the  image  at  once  becomes  less  distinct.  Yet  it 
is  quite  evident  that  unless  we  can  manage  to  do  with  a  larger 
hole,  somehow  or  other,  we  shall  never  be  able  to  reduce  the 
exposures. 

Looking  at  fig.  i  for  a  moment,  we  see  the  simple  image 
of  a  candle-flame  formed  by  a  single  pinhole.  As  two  holes 
(of  equal  size)  may  be  expected  to  pass  twice  as  much  light 


Fig  1  g 

as  one,  let  us  try  the  effect  of  a  second  pinhole  above  the 
first.  It  is  easily  drawn,  as  the  light,  we  know,  travels  in 
straight  lines.  Evidently  the  second  hole  will  not  help  us, 
as  the  image  it  forms,  instead  of  falling  on  the  same  place 
on  the  screen  as  the  first,  falls  above  it  (see  fig.  2).  We  merely 
get  two  images  instead  of  one. 


FiS  2  I 

But  now  let  us  suppose  that  we  place  over  the  second 
hole  a  glass  prism  (A,  fig.  3)  of  such  a  shape  that  it  diverts 
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the  light  reaching  it  through  the  hole,  and  causes  the  rays  to 
bend  downwards  a  little.  We  shall  find  that  by  such  a  device 
we  can  get  the  two  images  to  coincide  :  and  when  we  do  that 
we  should  expect  to  get,  and  should  get,  an  image  twice  as 
bright  as  we  got  with  one  of  the  holes  only. 


Fi$3 

There  is  no  need  to  limit  ourselves  to  two  holes  ;  in  fig. 
4  we  have  a  central  hole  with  two  above  and  two  below  it, 
and  it  is  plain  that  we  could  surround  the  central  hole  with 
ring  after  ring  of  holes,  if  we  could  fit  prisms  over  these 
holes  so  that  the  image  formed  by  each  hole  fell  on  the  same 
place  on  the  screen.  The  prisms  might  take  approximately 
the  shape  shown  in  fig.  4,  and  from  the  forms  in  fig.  4  to 
those  in  the  left  hand  diagram  in  fig.  5  is  but  a  step.  The 
more  we  have  of  such  prisms  in  a  given  area,  the  more  the 


Fi$4 

section  of  a  group  of  them  will  approach  the  curved  form, 
until,  if  we  had  an  infinite  number,  we  should  no  longer  be 
able  to  distinguish  the  faces  of  individual  prisms,  but  we 
should  have  a  group  of  them  which  in  section  we  see  on  the 
left  in  fig.  5.  But  this  will  be  recognised  at  once  as  the 
section  of  a  magnifying  glass,  as  shown  in  the  right-hand 
diagram  in  fig.  5. 

A  magnifying  glass,  then,  can  be  used  in  place  of  a 
group  of  pinholes  and  prisms  :  for,  when  the  prisms  are  so 
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many  as  to  run  together  into  a  curve,  the  pinholes  are  so  many  ■ 
that  they,  too,  run  together  to  form  one  large  hole,  which  may 
be  the  full  size  of  the  magnifying  glass.  In  this  way  we  get 
as  bright  an  image  (for  the  light  stopped  by  the  glass  of  the 
magnifying  glass  is  practically  negligible) 
as  we  should  from  a  hole  the  full  size,  of 
the  magnifying  glass;  but  we  also  get, 
what  the  hole  without  the  glass  would  not 
give  us,  namely,  a  distinct  image. 

The  use  of  the  lens,  then,  obviates  the 
7Fj difficulty  which  we  had  with  the  pin- 
hole of  getting  enough  light  to  enable 
exposures  to  be  quite  short.  Let  us  see  how  far  the  other 
characteristic  of  the  pinhole — the  fact  that  the  image  is  sharp 
at  any  distance  from  the  hole — is  affected. 

Returning  to  fig.  3  for  a  moment,  we  see  that  the  prism 
makes  the  two  images  coincide  on  the  screen.  Imagine  the 
screen  taken  right  away,  the  beams  of  light  would  then 
extend  as  they  are  drawn  in  fig.  6  :  and  we  see  at  once  that 
there  is  only  one  position  in  which  we  can  put  the  screen  to 
get  the  two  images  superposed.  It  must  be  precisely  at  that 
distance  from  the  pinhole  at  which  the  beams  cross. 

At  any  other  we  shall  get  the  images  separate,  and  if, 
instead  of  two  pinholes,  we  are  using  an  infinite  number,  as 


we  do  with  a  lens,  we  shall  get  an  infinite  number  of  non- 
coinciding  images.  Instead  of  getting  a  distinct  image  we 
shall  get  a  mere  blur.  Hence  when  a  lens  is  used,  we  have 
to  put  the  ground-glass  focussing  screen  of  the  camera,  or  the 
film  or  plate  we  are  using,  at  some  precise  distance  from  the 
lens,  in  order  to  get  a  distinct  picture.  Finding  that  distance 
is  the  operation  called  focussing. 
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When  a  pinhole  in  place  of  a  lens  is  used  to  form  an 
image,  there  is  no  need  to  focus  that  image.  Whether  the 
plate  is  four  inches  or  four  feet  from  the  pinhole,  the  image 
is  equally  sharp — as  sharp,  that  is,  as  the  pinhole  will  make 
it.  (Pinhole  images  are  never  as  sharp  as  can  be  made  with 
a  lens ;  but  they  can  be  very  much  sharper  than  a  good  many 
photographers  seem  to  realise,  or  than  they  are  often  seen  in 
reproductions.) 

The  differences  between  the  image  obtained  with  a  pinhole 
on  a  plate  at  one  distance  from  the  hole,  and  that  which  is 
obtained  at  another  distance,  are  two-fold.  One  will  be  seen 
on  comparing  figs.  7  and  8.  It  is  quite  evident  that  the 
further  the  screen  or  plate  on  which  the  image  is  received  is 
from  the  pinhole,  the  larger  will  be  the  scale  of  the  image. 
In  fig.  8,  if  the  height  of  the  image  of  the  candle  is  measured, 


it  will  be  found  to  be  just  one-half  that  of  the  candle  flame 
itself ;  whereas  in  fig.  7  the  image  and  the  original  flame  are  of 
equal  height. 

Looking  at  these  two  figures  more  closely,  and  noting  the 
scale  placed  between  them — the  graduations  on  which  may  be 
inches,  or  centimetres,  or  anything  we  like,  in  fact — it  will 
be  seen  that  in  fig.  8,  where  the  image  is  one-half  the  length 
of  the  original  flame,  the  distance  of  the  screen  from  the  pin- 
hole is  one-half  the  distance  of  the  flame  from  the  pinhole. 
In  the  other  case,  where  the  image  is  the  same  size  as  the 
original,  the  distances  of  the  image  and  of  the  original  from 
the  pinhole  are  equal. 
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These  are  important  matters  to  note  :  as  when  we  come  to 
use  a  lens  in  place  of  a  pinhole,  in  our  ordinary  photographic 
work,  we  shall  find  that  the  same  rule  holds  good  throughout. 
That  is  to  say,  the  proportion  which  any  distance  in  the  image 
bears  to  that  distance  in  the  original  will  be  the  same  as  the 
proportion  between  the  distances  of  the  image  and  of  the 
original  from  the  lens.  If  we  are  photographing  a  church 
tower  1 20  feet  high,  and  in  our  photograph  it  appears  three 
inches  high,  as  the  tower  is  then  480  times  as  high  as  its  image 
in  the  picture,  we  may  be  quite  sure  that  the  distance  from  the 
lens  to  the  tower  was  480  times  the  distance  from  the  lens  to 
the  photographic  plate  when  the  photograph  was  taken. 

In  the  same  way,  we  learn  that  whenever  we  are  photo- 
graphing anything  in  such  a  way  that  the  picture  is  on  the 
same  scale  as  the  original  (life  size),  we  must  have  the  lens 
exactly  midway  between  the  original  subject  and  the  plate, 
just  as  it  is  shown  in  fig.  7. 

The  other  difference  to  be  observed  between  the  conditions 
in  figs.  7  and  8  is  not  visible  in  the  sketches,  but  will  be  readily 
understood.  Assuming  that  the  size  of  the  pinholes  in  each 
of  these  sketches  is  the  same,  it  is  evident  enough  that  the 
amount  of  light  getting  through  them  is  the  same.  In  other 
words,  we  cannot  imagine  that  by  moving  the  screen  on  which 
the  image  is  received  nearer  to  or  further  from  the  pinhole, 
we  can  alter  in  any  way  the  actual  amount  or  intensity  of  the 
light  which  is  getting  through  that  hole.  Movement  of  the 
screen  may  alter  what  we  do  with  the  light  afterwards,  but  it 
cannot  alter  the  intensity  of  the  light  getting  through. 

Now  in  fig.  7  the  height  of  the  image  of  the  candle  flame 
is  twice  what  it  is  in  fig.  8.  But  in  addition  to  the  height  of 
the  image  being  doubled  its  width  is  doubled.  So  that  if  we 
imagine,  for  the  sake  of  simplicity,  that  the  candle  has  a 
perfectly  square  flame,  measuring  an  inch  high  and  an  inch 
wide,  the  image  of  that  flame  in  fig.  7  will  also  measure  an  inch 
high  and  an  inch  wide,  while  in  fig.  8  it  will  only 
measure  half  an  inch  high  and  half  an  inch  wide. 

The  two  images  are  represented  in  fig.  9  : 
the  dotted  lines  in  the  one  figure  dividing  it 
up  into  areas  half  an  inch  by  half  an  inch. 
We  see  at  a  glance  that  in  fig.  7  the  area  over  which  the 
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light  which  has  come  through  the  pinhole  has  been  spread, 
is  four  times  as  large  as  it  is  in  fig.  8.  So  that  while  the 
distance  of  the  screen  from  the  pinhole  has  been  doubled, 
the  area  over  which  the  light  is  spread  has  been  increased 
four  times. 

Anyone  who  cares  to  draw  other  diagrams  on  the  lines 
of  figs.  7  and  8  can  soon  satisfy  himself  that  if  the  distance 
of  the  screen  from  the  pinhole  is  trebled,  the  area  is  increased 
nine  times ;  if  the  distance  is  quadrupled,  it  is  increased 
sixteen  times,  and  so  on.  We  express  this  by  saying  that  the 
area  over  which  the  light  is  spread  increases  as  the  square  of 
the  distance  of  the  screen  from  the  pinhole. 

The  case  of  a  lens  is  a  parallel  one  in  this  respect.  The 
photographer  in  his  practical  work  will  be  continually  coming 
up  against  this  connection  between  the  distance  of  the  screen 
from  his  lens  and  the  strength  of  the  light ;  because  the  strength 
of  the  light  affects  the  exposure  which  he  has  to  give.  If  the 
area  over  which  the  light  is  spread  is  increased  four  times, 
the  exposure  of  the  plate  or  film  must  also  be  increased  four 
times  to  obtain  the  same  effect  upon  the  sensitive  substance. 
The  rule  applies  also  to  the  direct  light  from  a  lamp,  as 
every  bromide  or  gaslight  printer  knows  :  at  double  the  distance 
from  the  light,  for  instance,  he  must  give  four  times  the 
exposure. 

We  saw  from  fig.  6  that  the  two  images  formed  by  the 
two  holes  coincide  on  the  screen  in  dotted  lines,  but  do  not 
coincide  on  the  other  screen.  Only  when  the  screen  is  in  the 
correct  place  will  the  two  images  coincide ;  or,  as  we  say  in 
photography,  only  when  we  have  focussed  shall  we  get  a  sharp 
picture. 

But  reference  to  fig.  6  will  also  show  us  something  else 
which  we  must  note.  One  can  see  at  a  glance  that  the  images 
on  the  more  distant  of  the  two  screens  are  on  a  larger  scale 
than  the  image  on  the  nearer  (dotted)  screen.  We  have  seen 
that  the  further  the  screen  was  placed  from  the  pinhole,  the 
larger  was  the  scale  of  the  image  on  it.  It  is  clear  that  this 
also  would  apply  to  a  lens,  but  for  the  fact  that,  as  we  see  in 
fig.  6,  we  cannot  put  the  screen  just  where  we  like,  but  must 
put  it  just  where  the  rays  from  one  pinhole  cross  the  rays 
from  the  other.    Therefore,  while  with  a  pinhole  in  place  of 
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a  lens  we  can  put  the  screen  at  any  distance  we  like,  and  so 
get  an  image  on  any  scale  we  wish,  with  a  lens  we  cannot  do  so. 

Suppose,  then,  that  with  the  candle  as  shown  in  fig.  6, 
and  the  two  pinholes  there  depicted,  we  wish  to  get  a  single 
sharp  image  on  a  larger  scale — on  the  scale,  say,  of  the  two 
images  on  the  more  distant  screen  in  the  figure  (the  two  that 
do  not  coincide).  If  in  place  of  the  prism  shown  in  fig.  6, 
we  use  a  prism  which  forms  a  more  acute  angle  at  its  point — 
one,  that  is,  which  has  its  two  sides  more  nearly  parallel — 
the  bending  effect  on  the  rays  will  be  less,  and  therefore  the 
position  of  the  screen  on  which  the  two  images  coincide  will 
be  more  distant.    This  is  represented  in  fig.  10. 

Imagine  a  host  of  pinholes,  and  a  host  of  prisms,  all 
adjusted  to  cause  the  images  to  coincide  at  the  distance  shown 
^n  fig.  10,  so  many  that  the  holes  merge  into  one  another,  and 
the  prisms  form  one  continuous  glass  lens,  as  already  described, 


then  we  have  a  lens  which  will  give  us  a  larger  image  than  a 
lens  composed  of  such  prisms  as  are  shown  in  fig.  6. 

As  the  distance  of  the  screen  from  the  lens  when  we  get 
the  larger  image  is  greater  than  the  distance  of  the  screen  from 
the  lens  which  gives  us  the  smaller  image,  and  as  the  position 
of  the  screen  to  get  a  clear  picture  is  known  as  the  "  focus,' ' 
we  say  that  the  lens  which  allows  the  screen  to  be  further  away 
is  a  lens  of  longer  focus  than  the  other. 

We  have  now  seen  (i)  that  with  a  pinhole  we  can  put  the 
screen  at  any  distance  from  the  hole  and  still  get  a  distinct 
image ;  (2)  that  with  each  lens  there  is  only  one  position  for 
the  screen,  at  which,  other  things  remaining  the  same,  the 
image  is  distinct ;  (3)  that  different  lenses  may  differ  in  the 
distance  which  they  require  the  screen  to  occupy  5  (4)  that 
the  greater  that  distance,  the  longer  the  focus  of  the  lens, 
and  the  larger  the  scale  of  the  image. 


CHAPTER  IV. 


How  a  Lens  Works  (Continued). 

Positive  and  Negative  Lenses. — Long  and  Short  Focus. — 
The  Angle  Included. — The  Effects  of  Stopping 
Down. — Fixed  Focus  Cameras. — How  Stops  are 
Numbered,  the  f/  System. 

T  ENSES,  whether  they  are  found  in  microscopes,  telescopes, 
"  spectacles,  opera  glasses,  cameras,  magic  lanterns,  pocket 
magnifiers,  or  any  other  kind  of  optical  instrument,  may  be 
divided  into  two  broad  classes,  positive  lenses  and  nega- 
tive lenses.  Positive  lenses  are  those  which  act  as  mag- 
nifying glasses ;  negative  lenses  are  those  which  act  as 
diminishing  glasses.  One  can  tell  in  a  moment  whether  any 
particular  lens  must  go  in  one  class  or  the  other  by  holding 
it  as  a  magnifier  and  looking  through  it  at  some  suitably 
placed  object.  If  the  object  looks  larger,  it  is  a  positive  lens  ; 
if  smaller,  a  negative  lens.  The  spectacles  used  by  old  or 
far-sighted  persons  are  positive  lenses ;  the  spectacles  used  by 
short-sighted  persons  are  negative  lenses. 

For  photography  we  require  a  positive  lens,  as  a  negative 
lens  does  not  form  an  image.  Any  magnifying  glass  what- 
soever can  be  used  as  a  photographic  lens,  and  if  used  in 
favourable  circumstances  will  give  a  good  clear  picture.  The 
reason  why  photographic  lenses  are  usually  very  elaborate  and 
costly  is  that  photographers  wish  to  have  lenses  they  can  use 
in  unfavourable  circumstances,  and  therefore  complex  glasses 
have  to  be  designed  and  made  to  meet  their  demands. 

It  will  be  seen  that  the  difference  between  the  state  of 
things  in  fig.  6  and  that  in  fig.  10  is  that  the  prism  in  fig.  6 
exercises  a  more  violent  bending  action  on  the  rays  than  that 
shown  in  fig.  10,  the  result  being  that  in  fig.  6  the  rays  come 
together  on  the  nearer  screen  (the  dotted  one),  whereas  in 
fig.  io  they  come  together  on  the  more  distant  screen.  It  may 
have  been  noticed  also  that  the  prism  in  fig.  6  has  been  drawn 
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with  its  two  sides  forming  a  very  decided  angle,  whereas  in 
fig.  10  they  are  almost  parallel.  This  is  not  an  accidental 
oversight  of  the  draughtsman.  In  fig.  6  we  get  a  small  image 
of  the  candle,  in  fig.  10  a  large  one. 

Substituting  a  lens  for  the  pinhole  in  each  case,  we  might 
expect  to  get  a  lens  something  like  A  in  fig.  n  from  a  series 
of  prisms  such  as  we  have  in  fig.  6,  and  one  like  B  (fig.  n) 
from  a  series  such  as  in  fig.  10.  If  lenses  of  these  two  sections 
respectively  were  made  of  the  same  material,  we  should  find 
that  when  we  focussed  an  object  at  some  definite  distance  from 
the  camera  with  A  and  with  B  respectively,  we  got  a  difference 
in  the  images  obtained  of  the  same  character  as  that  between 
figs.  6  and  io.  That  is  to  say,  with  a  lens  like  A  we  must 
have  the  screen  nearer  to  the  lens  than  with  one  like  B,  and 


A  B 

Fig.  ii. — Short  and  long  focus  lenses. 


A  would  give  us  a  picture  on  a  smaller  scale  than  B.  A 
photographer  would  describe  the  difference  between  them  by 
saying  that  B  was  a  lens  of  longer  focus  than  A.  In  using  two 
such  lenses  as  magnifying  glasses,  we  should  find  that  A 
magnified  more  than  B. 

When  I  wrote  just  now  that  A  would  give  a  picture  on 
a  smaller  scale  than  B,  I  did  not  mean  that  the  picture  itself 
would  necessarily  be  smaller,  but  only  the  size  of  the  different 
objects  represented  in  it.  It  might  happen  that  the  whole 
picture  given  by  A  was  larger  than  that  given  by  B,  but  the 
images  of  individual  objects  would  be  smaller ;  so  that  there 
would  be  a  greater  area  of  the  subject  included  in  the  picture 
given  by  A.  For  this  reason,  a  photographer  might  describe 
A  as  a  lens  of  "  wider  angle  "  than  B. 

It  was  pointed  out  that  one  difference  between  a  lens 
and  a  pinhole  is  that  with  a  lens  we  have  to  focus,  whereas 
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with  a  pinhole  focussing  is  unnecessary.  Glancing  at  figs.  6 
and  10  for  an  instant,  we  see  that  in  the  state  of  things  repre- 
sented in  fig.  6  the  screen  must  be  placed  in  the  dotted  line 
position  for  the  two  images  to  coincide ;  in  fig.  10  it  must  be 
placed  in  the  more  distant  position. 

Finding  the  correct  position  for  the  screen  is  the  operation 
called  focussing  :  and  if  the  arrangement  of  pinholes  and 
prism  shown  in  figs.  6  and  io  gave  a  bright  enough  image  on 
the  screen,  we  could  find  the  proper  place  for  the  screen  by 
moving  it  to  and  fro  until  we  saw  distinctly  that  the  rays 
from  the  two  pinholes  no  longer  gave  two  separate  images, 
but  only  one.  Having  found  that  position,  it  might  be  asked 
why  it  should  not  be  fixed  once  for  all.  We  know  that  in 
many  cases,  at  any  rate,  the  photographer  has  to  focus  his 
picture  before  he  takes  it.  Assuming  that  we  keep  to  the  one 
lens,  where  does  the  need  for  this  repeated  focussing  arise? 

With  certain  types  of  apparatus  it  does  not  arise.  We 
can  buy  cameras  and  lenses  of  what  is  called  "  fixed  focus." 
The  positions  of  the  lens  at  one  end  of  the  camera  and  of  the 
plate  or  film  at  the  other  are  fixed  by  the  maker,  and  there  is 
no  focussing  to  be  done.  We  could  not  do  it,  even  if  we 
wished.  But  while  this  applies  to  certain  simple  outfits,  the 
great  majority  of  cameras  are  provided  with  an  arrangement 
by  which  they  can  be  focussed  before  a  picture  is  taken. 

The  reason  why  there  is  any  need  for  this  is  that  the 
positions  of  the  screen  as  shown  in  figs.  6  and  io  only  hold 
good  while  the  object  is  at  one  particular  distance.  If  we  took 
the  candle,  which  is  represented  as  the  object  in  these  diagrams, 
and  moved  it  nearer  to  the  pinholes  (or  lens),  we  should  find 
as  we  did  so  that  the  position  at  which  the  two  lots  of  rays 
met  and  gave  a  sharp  image  would  be  further  away  than  before. 
If  we  moved  the  candle  away,  the  position  would  be  nearer. 
Thus,  while  in  fig.  io  we  have  a  larger  image  of  the  candle 
than  we  have  in  fig.  6,  we  could  get  as  large  an  image  with 
fig.  6,  if  we  moved  the  candle  nearer  to  the  screen  in  which 
are  the  pinholes. 

It  will  be  found  that  whatever  may  be  the  lens  which  we 
are  using,  the  nearer  the  object  is  to  the  camera,  the  greater 
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must  be  the  distance  between  the  lens  and  the  plate  or  film  in 
order  to  get  a  sharp  picture. 

Many  hand  cameras,  and  some  stand  cameras,  are  very 
limited  in  what  is  called  ' '  extension  "  ;  and  in  consequence 
those  who  use  them  find  that  they  cannot  photograph  very 
near  objects  with  them  at  all.  They  cannot  get  the  screen  as 
far  away  from  the  pinhole,  or  lens,  as  is  necessary  to  get  a 
sharp  image  with  such  near  objects. 

We  have  already  seen  that  lenses  may  differ  from  one 
another  in  "  focus/ 9  or  in  "  focal  length  "  as  it  is  called,  and 
reference  was  made  to  lenses  of  "  wide  angle.' '  The  subject 
cannot  be  left  here,  however,  as  these  terms  refer  to  two  of  the 
most  important  qualities  of  a  lens.  I  am  often  asked  whether 
I  recommend  a  this-stigmat  or  a  that-stigmat  for  some  purpose, 
but  am  not  told  what  focus  lens  it  is  proposed  to  use.  Yet 
for  most  purposes  it  is  very  much  more  important  for  the 
photographer  to  get  a  lens  of  the  right  focus  than  of  any 
particular  make;  because  one  can  often  tell  from  a  photo- 
graph whether  it  has  been  taken  with  a  lens  of  suitable  focus, 
whereas  one  cannot  tell  whether  it  has  been  taken  with  this 
make  or  that. 

Let  us  suppose  a  darkened  room,  with  a  lens  fixed  in  an 
opening  in  the  window  shutter.  If  we  hold  a  sheet  of  white 
card  at  the  right  distance  from  that  lens  we  shall  see  on  the 
card  an  image  of  what  is  outside  the  window.  If  the  lens  is 
one  designed  for  a  comparatively  small  plate,  say  a  quarter- 
plate  (4 \  x  3 Jin.),  and  the  card  is  a  foot  square  or  more,  the 
lens  will  not  form  an  image  over  the  whole  of  the  card.  The 
picture  on  the  card  will  be  a  circular  one,  and  beyond  the  circle 
the  card  will  be  dark.  The  circle  will  not  have  a  hard  and 
fast  outline,  but  its  boundaries  will  gradually  get  darker  and 
darker. 

If  we  draw  on  the  card  a  rectangle  4J  x  3  Jin.  we  shall 
find  that  the  picture  formed  by  the  lens  extends  well  beyond 
it.  Possibly  we  can  draw  a  rectangle  8|  x  6jin.  (whole-plate) 
on  the  card,  and  still  not  go  outside  the  boundary  of  the  image, 
although  it  is  sure  to  be  rather  dark  towards  the  corners  of 
that  rectangle. 
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Taking  care  to  hold  the  card  at  right  angles  to  an  imaginary 
line  drawn  straight  through  the  centre  of  the  lens — which  line 
may  be  taken  as  indicating  what  is  called  the  "  axis  n  of  the 
lens — we  can  hardly  fail  to  notice  that,  while  we  get  a  perfectly 
distinct  picture  in  the  centre  of  the  circular  image,  the  picture 
towards  its  edges  is  not  so  distinct. 

Every  photographic  lens  has  one  or  more  stops,  or  an  iris 
diaphragm — means  for  varying  the  size  of  the  circular  hole 
through  which  the  light  passes.  We  shall  see  the  purpose  of 
the  stops  shortly.  For  the  moment,  if  the  lens  has  various 
stops,  we  will  suppose  that  the  largest  opening  of  all  is  in  use. 
If  in  such  a  case  we  got  a  good  distinct  image  over  a  circle 
5^  inches  in  diameter — which  it  will  be  found  will  just  take 
a  quarter-plate  within  it — we  should  say  that  the  lens,  at  full 
aperture,  would  "  cover  ,;  a  quarter-plate.  Such  a  lens  would 
answer  for  a  quarter-plate  camera.  If  the  circle  within  which 
the  image  was  very  distinct  was  a  good  deal  larger  than  5^ 
inches  in  diameter,  so  much  the  better;  as  it  would  allow  us 
to  use  the  lens  on  a  quarter-plate  camera  which  is  fitted  with 
a  movement  known  as  a  u  rising  front.' 1 

Most  quarter-plate  cameras  are  fitted  with  lenses  the  focus 
of  which  is  somewhere  between  4  and  6  inches.  If  such  a  lens 
is  fitted  in  a  hole  in  a  shutter  in  the  way  described,  the  card 
will  be  somewhere  between  4  and  6  inches  from  the  lens 
when  distant  objects  outside  are  sharply  focussed  on  it.  Let 
us  suppose  that  the  circular  picture  on  the  card  is,  say,  at  least 
more  than  ten  inches  in  diameter.  It  will  then  be  big  enough 
to  include  a  whole  plate  (8^  x  6£in.).  The  objects  towards 
the  outside  of  the  circle  will  not  be  very  distinctly  defined, 
but  we  are  assuming  that  they  can  be  seen. 

If  we  make  such  a  diagram  as  that  in  fig.  12,  in  which 
A  represents  a  side  view  of  the  lens  in  section,  B  C  its  axis, 
and  D  E  the  cardboard  screen  on  which  we  are  receiving  the 
image,  then  the  inner  circle  will  represent  that  part  of  the  total 
image  which  would  be  required  by  a  quarter-plate,  and  the 
outer  one  that  required  by  a  whole  plate.  The  lines  A  F  and 
A  G  represent  the  boundaries  of  the  beam  of  light  coming 
from  the  lens  when  a  quarter-plate,  and  A  H  and  A  J  when 
a  whole-plate  is  concerned.     If  we  make  A  K,  the  distance 
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of  the  card  from  the  lens,  five  inches,  assuming  it  to  be  a  five- 
inch  lens  we  are  using,  F  G  5 J  inches  and  H  J  io\  inches 
respectively,  we  shall  get  two  angles  at  A,  FAG  and  H  A  J, 
which,  if  we  measure,  we  shall  find  to  be  about  5 8°  and  920 
respectively..    If  a  five-inch  lens  is  being  used  on  a  quarter- 
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Fig.  12. 

plate,  therefore,  we  say  that  it  includes  an  angle  of  580.  If 
a  lens  of  the  same  focus  were  being  used  on  a  whole  plate, 
it  would  include  an  angle  of  920,  which  would  be  considered 
a  very  wide  angle  indeed. 

For  reasons  which  will  appear  subsequently,  for  ordinary 
photography  it  has  been  found  that  it  is  better  not  to  use  a 
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lens  including  an  angle  of  more  than  about  6o°.  For  special 
purposes,  we  may  require  one  including  much  more  than  that ; 
we  call  such  a  lens  a  wide-angle  lens.  So  that  a  five-inch  lens 
would  be  one  of  moderate  angle,  if  we  used  it  on  a  quarter- 
plate;-  it  would  be  a  wide-angle  lens  if  we  used  it  on  a  whole 
plate.  It  would  be  a  much  better  (and,  probably,  a  more  ex- 
pensive) lens  if  it  could  be  used  on  a  whole  plate  ;  but  most 
quarter-pfate  lenses,  examined  in  the  way  described,  would 
not  give  a  circular  picture  anything  like  large  enough  to  take 
a  whole  plate. 

Suppose  that  while  we  are  watching  the  image  on  the 
cardboard  screen,  we  gradually  diminish  the  size  of  the  open- 
ing in  the  lens,  an  operation  which  the  photographer  calls 
'  stopping  down."  The  first  thing  we  note  is  that,  as  might 
have  been  expected,  the  image  on  the  screen  becomes  darker. 
This,  however,  is  only  incidental  to  stopping  down.  We  do 
not  usually  stop  down  in  order  to  get  it  darker  :  in  fact,  it 
would  be  a  very  great  thing  for  photography  if  we  could  get 
the  other  advantages  derived  from  stopping  down  without  this 
darkening.    Unfortunately  we  cannot. 

If  we  look  at  the  distinctness  of  the  image  on  the  screen — 
which,  we  have  already  seen,  gets  less  as  the  eye  travels  away 
from  the  centre  of  the  picture  and  nearer  to  its  circular 
boundary — we  can  hardly  fail  to  notice  that  the  more  we  stop 
down,  the  further  out  from  the  centre  does  the  area  of  dis- 
tinctness extend  until,  when  we  have  a  very  small  stop 
indeed,  the  distinctness  will  extend  over  almost  the  whole  visible 
picture.  Therefore  it  does  not  at  all  follow  that  a  photograph 
with  a  beautifully  clear  and  distinct  image  all  over  it  has 
been  taken  with  a  very  fine  lens.  Of  course,  it  may  have  been, 
but  equally,  of  course,  it  may  not.  We  cannot  say  whether 
the  lens  was  a  remarkably  good  one  or  not,  unless  we  know 
how  large  was  the  stop  when  it  was  taken.  We  should  also 
have  to  know  how  wide  is  the  angle  the  picture  includes. 

Photographic  lenses,  although  in  essence  merely  ordinary 
magnifying  glasses,  are  actually  very  elaborate  combinations 
of  glasses  of  different  materials  and  curvatures,  designed  to 
give  as  distinct  an  image  as  possible,  over  as  wide  an  angle  as 
possible,  and  with  as  large  a  stop  as  possible.    It  follows  that 
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such  fine  lenses  are  necessarily  costly ;  and  it  must  not  be 
supposed  that  one  can  pick  up  by  some  lucky  chance  some 
altogether  exceptional  specimen  of  some  cheap  kind  of  lens. 
Such  instruments  cannot  be  made  by  accident,  and  the  methods 
of  lens-making  now  employed  tend  to  produce  a  very  uniform 
run  of  instruments.  They  may  differ  slightly  amongst  them- 
selves, but  they  will  not  differ  enough  for  the  average  amateur 
to  detect. 

If  the  photographer  does  not  impose  very  severe  conditions, 
he  can  get  beautiful  definition  in  his  pictures  without  the  aid 
of  a  fine  lens.  The  conditions  under  which  he  can  dispense 
with  a  costly  lens  are  that  he  must  not  require  it  to  include 
a  wide  angle  or  to  work  with  a  very  large  stop.  Unfor- 
tunately for  the  purses  of  photographers,  they  generally 
find  that  they  do  want  to  include  a  fairly  wide  angle, 
and  that  the  larger  the  stop  the  better.  In  hand  camera  work 
a  large  stop  is  of  great  importance,  as  we  shall  see  later  on ; 
and  so  it  comes  about  that  for  hand  cameras,  the  finest,  and, 
in  proportion  to  their  size,  the  most  expensive,  lenses  are 
favoured.  If  the  photographer  is  content  to  use  his  camera 
on  a  stand,  and  does  not  want  to  give  exceedingly  short 
exposures  with  an  instantaneous  shutter,  he  can  do  as  fine 
work  in  many  directions  with  a  lens  costing  him  a  few  shillings 
as,  if  done  with  a  hand  camera,  would  involve  a  lens  costing 
as  many  pounds. 

Returning  to  the  subject  of  stopping  down  and  the  change 
it  made  in  the  image,  we  may  notice  something  else.  The 
objects  out  of  doors,  which  form  the  subject  of  the 
image  on  the  screen,  are  at  all  sorts  of  distances  from  the 
lens.  Overhanging  the  window  there  may  be  some  foliage, 
which  is  only  three  or  four  feet  away ;  a  fence  ten  or  twelve 
feet  may  also  be  included  and  some  trees  possibly  half  a  mile 
or  more.  We  saw  that  when  we  varied  the  distance  of  an 
object  from  the  lens  we  had  to  vary  the  distance  of  the  screen 
also  to  get  a  sharp  image.  The  nearer  the  object  to  the  lens, 
the  further  must  be  the  screen  from  the  lens  to  get  the  image 
sharp.  So  that  when  the  screen  is  at  the  right  distance  from 
the  lens  to  get  the  distant  trees  sharp,  the  fence  will  be  blurry, 
and  the  overhanging  foliage  still  more  blurry.  If  we  move 
the  screen  a  little  further  away  from  the  lens,  we  get  the  fence 
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sharp,  we  get  the  foliage  round  the  window  not  quite  so  blurry 
as  before,  but  still  indistinct,  but  we  also  get  the  distant  trees 
blurry.  Increasing  the  distance  of  the  screen  still  more,  we 
get  the  foliage  sharp,  but  then  the  fence  is  blurred,  and  the 
distant  trees  still  more  blurred. 

If  we  use  a  smaller  stop  in  the  lens,  we  find  this  state  of 
things  much  improved.  We  may  be  able  to  get  both  the  distant 
trees  and  the  fence,  or  else  the  fence  and  the  foliage  near 
at  hand,  both  distinct  at  the  same  time;  while  if  we  reduce 
the  size  of  the  stop  still  more,  we  shall  find  that  we  can  get 
all  three  quite  distinct  at  once. 

It  is  very  important  to  distinguish  clearlv  between  the  two 
changes  which  are  produced  in  the  image  by  stopping  down 
the  lens. 

If  all  the  objects  which  are  included  in  the  picture  are  the 
same  distance  from  the  lens,  we  shall  find  that  with  a  large 
opening  in  the  lens  the  image  is  more  distinct  in  the  centre 
than  it  is  towards  the  boundary  of  the  circle  forming  the  picture. 
How  far  the  area  of  distinctness  extends  depends  on  the 
quality  of  the  lens.  The  wider  the  angle  over  which  we  get 
fine  definition,  and  the  larger  the  opening  in  the  lens  which 
can  be  used,  the  better  the  lens.  Stopping  down  the  lens,  by 
extending  the  area  over  which  there  is  fine  definition,  enables 
a  poor  lens  to  give  as  good  definition  as  a  good  one;  but  at 
the  price  of  having  to  use  a  small  stop,  and  so  losing  much  light 
and  prolonging  the  exposure. 

But  as  far  as  stopping  down  to  bring  near  and  distant 
objects  into  focus  simultaneously  is  concerned,  the  poor  lens 
and  the  expensive  lens  are  on  equal  terms.  "  Depth  of  focus,' ' 
as  the  quality  of  getting  objects  at  different  distances  well- 
defined  at  the  same  time  is  called,  depends  on  the  size  of  the 
stop,  and  on  nothing  else.  So  that  while  an  expensive  lens 
may  work  at  a  larger  opening  than  a  cheap  one ;  it  may  so 
happen  that  we  wish  to  use  it  on  subjects  the  different  parts 
of  which  are  at  such  widely  different  distances  that  we  have 
to  stop  it  down  until  it  is  not  used  at  any  larger  opening  than 
the  inferior  lens.  It  is  not  intended  to  suggest  by  this  that  a 
poor  lens  is  as  useful  as  a  high-class  instrument;  it  is  not. 
But  one  must  not  expect  impossibilities,  and  there  are  limits 
which  the  finest  product  of  the  optician's  skill  cannot  pass. 
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"  Stopping  down  "  (using  a  smaller  stop  in  the  lens)  has, 
then,  two  advantages.  A  lens  of  poor  quality  is  made  to  give 
a  more  clearly  defined  picture  over  the  whole  of  the  plate 
(even  a  very  poor  lens  will  usually  give  a  clearly  defined  image 
in  some  part  of  the  plate)  \  and  in  all  lenses,  good  or  bad,  it 
enables  us  to  get  both  near  and  distant  objects  distinct  at  the 
same  time.  The  smaller  the  opening  in  the  stop,  the  greater 
may  be  the  range  of  distances  within  which  clear  definition 
can  be  obtained. 

These  are  the  two  purposes  for  which  stops  are  used. 
Incidentally,  a  small  stop  lets  less  light  through  to  the  plate 
than  a  large  one;  so  that  if,  for  any  reason,  we  may  wish 
to  lengthen  the  exposure  we  propose  to  give,  we  can  do  so  by 
using  a  smaller  stop.  But  this  is  not  one  of  the  real  objects 
for  which  stops  are  provided. 

One  question  often  asked  is  what  stop  should  be  used  for 
such  and  such  a  class  of  subject,  and  the  reply  to  this  is  that 
no  rule  of  that  kind  can  be  laid  down  at  all.  For  reasons 
which  need  not  be  given  here,  it  is  almost  always  advisable 
to  use  the  largest  stop  which  will  give  the  'definition  required ; 
and  if  the  camera  has  a  ground  glass  focussing  screen,  one  can 
see  by  actual  trial  what  this  stop  will  be  in  any  particular  case. 

When  the  subject  is  one  which  includes  nothing  nearer 
than,  say,  ten  or  twelve  yards  from  the  camera,  it  will  usually 
be  found  that  the  largest  stop  of  all  will  give  everything  suffi- 
ciently sharp.  If  there  are  nearer  objects  as  well  as  distant 
ones,  it  is  often  possible  to  use  the  largest  stop  by  focussing 
on  the  nearer  objects,  and  letting  the  distant  parts  be  slightly 
indistinct.  It  is  noteworthy  that  while  any  indistinctness  in 
a  near  object  is  almost  sure  to  be  objectionable,  the  eye  will 
tolerate  a  good  deal  of  indistinctness  in  distant  subordinate 
parts  of  the  subject,  provided  the  nearer  and  more  important 
parts  are  clearly  seen.  These  are  matters  on  which  one  cannot 
dogmatise,  nor  can  hard  and  fast  rules  be  laid  down.  Each 
photographer  must  settle  for  himself  what  degree  of  distinct- 
ness he  requires  in  the  different  parts  of  his  subject,  and  must 
focus  and  use  his  stops  accordingly. 

At  first,  in  all  probability,  he  will  wish  to  have  every  part 
quite  clearly  defined ;  but  if  he  is  the  user  of  a  hand  camera, 
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this  may  be  impossible.  With  a  great  majority  of  the  subjects 
which  one  wishes  to  photograph  there  is  such  a  range  of  dis- 
tances included  in  the  picture  that  were  we  to  get  them  all 
sharp  we  should  have  to  use  a  small  stop.  A  small  stop  cuts 
down  the  quantity  of  light  entering  the  camera  to  such  an 
extent  that  it  is  no  longer  possible  to  give  shutter  exposures 
successfully.  Therefore,  we  must  either  use  a  small  stop,  put 
the  camera  on  a  stand,  and  give  an  exposure  of  perhaps  a 
second  or  more ;  or  else  we  must  use  a  large  stop,  resting 
satisfied  with  a  compromise  between  having  the  near  and  the 
distant  objects  clearly  defined,  and  so  be  able  to  give  a  "  snap  " 
exposure. 

Some  of  the  simpler  forms  of  hand  camera  are  what  are 
called  "  fixed  focus  "  instruments.  In  these  no  means  are 
provided  for  varying  the  separation  between  the  lens  and  the 
plate ;  it  is  fixed  once  for  all  by  the  maker.  It  is  usually  fixed 
so  that  very  distant  objects  are  not  quite  sharply  defined,  but 
are  sharp  enough  to  make  little  or  no  difference.  The  distance 
at  which  objects  must  be  with  such  cameras  to  be  rendered  as 
sharply  as  possible  varies.  It  is  generally  somewhere  between 
six  and  twelve  yards ;  but  what  it  is  should  be  found  by  actual 
trial  with  the  largest  stop,  and  noted.  If  the  lens  of  such  a 
camera  has  several  stops,  by  using  successively  smaller  stops, 
nearer  objects  may  be  photographed  sharply,  and  at  the  same 
time  the  distance  becomes  more  distinct  also.  But  such  small 
stops,  it  must  not  be  forgotten,  prevent  us  from  using  the  camera 
as  a  hand  camera. 

Supplementary  lenses,  known  also  as  11  magnifiers/ '  are 
supplied  for  use  with  "  fixed  focus  "  cameras.  By  attaching 
one  of  these  in  front  of  the  camera  lens,  it  is  modified  so  that 
objects  at  some  other  distance  are  sharply  rendered.  Thus 
with  a  "  three  feet  "  magnifier  in  position  an  object  at  three 
feet  distance  will  be  sharp.  A  magnifier,  while  making  objects 
at  one  distance  sharp,  throws  out  of  focus  those  at  the  distance 
which  was  originally  rendered  sharp. 

Although  the  idea  of  a  u  fixed  focus  "  camera  may  seem 
very  attractive  to  the  novice,  by  suggesting  to  him  that  it  removes 
the  difficulty  of  focussing,  this  is  a  mistaken  notion.  It  cer- 
tainly enables  a  camera  to  be  made  more  cheaply,  but  there  its 
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advantage  begins  and  ends.  For  any  camera  can  be  used  as 
a  "  fixed  focus  u  camera  merely  by  setting  it  to  a  position 
and  leaving  it  at  that. 

If  the  reader  has  a  focussing  hand  camera  which  he  wishes 
to  use  as  a  "  fixed  focus  "  camera,  all  he  has  to  do  is  to  insert 
the  largest  stop  and  turn  the  camera  on  some  general  view, 
including  objects,  say,  a  hundred  yards  or  more  away.  Let  him 
focus  these  as  sharply  as  possible,  and  then  turn  the  focussing 
screw  a  very  little  more,  so  as  to  increase  the  distance  between 
the  lens  and  the  ground  glass  or  plate  a  trifle.  He  must  stop  as 
soon  as  there  is  any  sign  that  the  image  of  the  distant  objects  is 
getting  more  indistinct  than  he  can  tolerate;  and  when  this 
point  is  found,  he  can  make  a  mark  on  the  camera  to  indicate 
the  extension.  Whenever  the  camera  is  to  be  used  as  a  fixed 
focus  instrument,  it  is  opened  out  to  this  mark  and  left  at  it. 
A  trial  or  two  will  show  how  near,  with  that  extension,  an 
object  can  be  and  still  be  sharp.  Objects  that  are  any  nearer 
than  this  cannot  be  photographed  sharply  with  the  camera  used 
as  a  a  fixed  focus  "  instrument,  unless  a  smaller  stop  is  used 
in  the  lens. 

Fixed  focus  cameras  usually  have  cheap  lenses  which  neces- 
sitate comparatively  small  stops ;  so  that  objects  may  be  fairly 
near  to  such  cameras  (nearer  than  they  could  be  with  a  better 
lens,  i.e.,  one  working  with  a  larger  stop)  and  still  be  in  focus. 
The  penalty  to  be  paid  for  this  is  that  the  small  stop  limits 
very  considerably  the  work  that  can  be  done,  if  such  an  instru- 
ment is  to  be  used  as  a  hand  camera  :  since  comparatively  few 
of  the  subjects  which  we  wish  to  photograph  are  so  brightly 
illuminated  as  to  allow  of  them  being  "  snapshotted  "  with  the 
small  stop  of  the  fixed  focus  camera. 

It  is  very  important  to  give  a  correct  exposure  :  and  we  have 
seen  that  the  size  of  the  stop,  as,  indeed,  is  obvious  enough, 
affects  the  quantity  of  light  entering  the  camera.  In  order  to 
be  able  to  determine  the  exposure  accurately,  it  is  necessary  that 
we  should  know  to  what  extent  it  is  governed  by  the  particular 
stop  or  working  aperture  of  the  lens  which  we  are  using. 

Although,  at  first  sight,  one  might  suppose  that  in  this 
respect,  the  only  thing  which  mattered  was  the  actual  size  of 
the  opening  in  the  stop,  this  is  not  so,  for  a  reason  which  has  : 
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only  to  be  mentioned  to  be  realised.  Consider  the  camera  for 
a  moment  as  a  room  (the  word  "  camera  "  means  room,  and 
the  first  cameras  were  actually  rooms),  the  lens  as  a  circular 
window  at  one  end  of  that  room,  the  plate  or  film  as  a  picture 
or  other  flat  object  on  the  wall  opposite  to  that  containing  the 
window.  If  the  window  looks  out  on  an  open  view,  it  is  evident 
that  the  larger  the  window,  the  more  daylight  will  fall  on  the 
picture  hanging  on  the  wall  opposite  the  window. 

But  we  can  get  more  light  on  to  the  picture  in  another  way 
than  by  enlarging  the  window  :  namely,  by  taking  it  off  the 
wall  and  carrying  it  nearer  to  the  window.  The  intensity  of 
the  light  falling  on  the  picture  therefore  is  governed  by  two 
factors,  the  size  of  the  window  and  the  distance  of  the  picture 
from  it.  The  intensity  of  the  light  falling  upon  the  plate  or  film 
in  the  camera  is,  in  the  same  way,  governed  by  the  size  of  the 
opening  or  stop  in  the  lens,  and  by  the  distance  between  the 
lens  and  the  plate  or  film.  As  a  matter  of  fact,  there  is  no 
need  to  know  the  actual  size  of  the  opening  in  the  stop  in 
inches  or  fractions  of  inches,  provided  we  know  the  proportion 
which  it  bears  to  the  distance  of  the  lens  from  the  plate  or  film  ; 
since  all  lenses  and  stops,  no  matter  how  big  or  small  they  may 
be,  allow  the  same  intensity  of  light  to  reach  the  plate,  pro- 
vided the  proportion  of  opening  to  distance  is  the  same. 

If  we  have  a  lens  with  a  stop  two  inches  in  diameter 
across  its  circular  opening,  and  that  lens  has  a  focus  of  twenty 
inches,  it  is  evident  that  the  proportion  of  stop  to  focus  is  as 
2  :  20  or  as  i  :  10.  If  the  stop  is  only  a  quarter  of  an  inch 
in  diameter,  and  the  lens  has  a  focus  of  2\  inches,  the  pro- 
portion of  stop  to  focus  is  \  :  2^,  which  again  is  1  :  10.  If 
we  could  imagine  a  lens  with  a  stop  two  feet  in  diameter,  and 
a  focus  of  twenty  feet,  the  proportion  would  still  be  2  :  20  or 
1  :  10.  If  other  conditions  remained  the  same,  all  these  lenses 
would  require  precisely  the  same  exposure.  The  plate  which 
was  behind  the  two-foot  opening  would  get  no  more  light  on 
it  than  the  one  behind  the  quarter  of  an  inch  opening  \  because 
what  was  gained  from  the  larger  opening  would  be  lost  by 
reason  of  the  greater  distance  of  the  lens  from  the  plate. 

For  this  reason,  a  photographer  does  not  trouble  to  know 
what  is  the  diameter'  in  fractions  of  an  inch  of  the  opening 
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in  his  stop  >  since  that  by  itself  tells  him  nothing  of  the  effect 
of  that  stop  upon  exposure.  What  he  does  need  to  know  is 
the  relationship  between  the  size  of  the  stop  and  the  focus  of 
the  lens.  All  methods' of  numbering  stops  are  based  upon 
this,  and  express  that  relationship  in  one  way  or  another,  though 
there  are  different  systems  by  which  it  is  done. 

The  most  generally  used  system,  one  which  bids  fair  to 
supplant  all  others,  is  that  by  which  each  stop  is  marked  with 
what  is  called  its  f/-  number.  This  means  nothing  more  nor 
less  than  the  number  obtained  by  dividing  the  focus  of  the  lens 
by  the  diameter  of  the  stop.  Thus,  in  the  case  of  the  three 
lenses  just  referred  to,  the  stop  in  each  of  these  would  bear 
the  same  mark,  namely,  "  f/io,"  because  the  focus  in  each 
case  was  ten  times  the  diameter  of  the  opening  in  the  stop. 
All  other  lenses,  irrespective  of  size,  if  fitted  with  stops  of  the 
the  same  f/-  number  would  require  the  same  exposure. 

To  learn  the  f/-  number,  it  is  usually  necessary  to  know 
the  focus  and  the  diameter  of  the  stop,  although  this  need 
not  be  specified  in  inches.  We  can  rule  a  pencil  line  the  length 
of  the  focus,  and  then  mark  off  on  it  a  series  of  divisions  each 
the  exact  distance  represented  by  the  diameter  of  the  stop 
opening.  Counting  up  these  divisions  gives  us  the  f  /  -  number 
at  once. 

It  will  now  be  evident  how  it  comes  about  that  I  can  give 
no  answer  to  such  a  question  as  this,  which  is  put  to  me  often 
enough,  "  What  is  the  f/-  number  of  the  stop  in  my  lens;  it 
is  just  half  an  inch  across?  ??  It  is  only  because  the  enquiry 
applies  to  an  unfamiliar  object  that  the  enquirer  fails  to  realise 
that  such  a  question  is  exactly  paralleled  by  asking,  "  What 
is  the  length  of  my  garden ;  there  are  just  twelve  inches  to 
the  foot?  " 

It  is  a  very  simple  matter  to  ascertain  the  f/-  number 
of  the  stops  of  a  lens  with  sufficient  accuracy  for  exposure 
purposes.  We  must  first  find  the  focal  length  of  the  lens, 
which  we  do  by  focussing  some  distant  object,  and  then 
measuring  from  the  stop  in  the  lens  to  the  focussing  screen. 
In  a  fixed  focus  camera  we  can  measure  from  the  stop  to  the 
film  or  plate,  which  can  be  done  near  enough  on  the  outside 
of  the  camera.    Having  found  the  focus  in  this,  or  any  other 
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of  the  many  ways  described  in  the  text  books,  we  can  ascertain 
the  f/-  number  either  by  finding  the  diameter  of  the  stop  in 
fractions  of  an  inch,  and  dividing  the  focus  in  inches  by  such 
fraction,  or  by  ruling  a  line  and  marking  off  along  it  as  just 
described.  A  great  many  lenses  are  marked  with  the  f/- 
numbers  of  their  stops ;  and  in  such  cases  one  may  take  the 
markings  as  correct. 

The  method  which  has  just  been  described  does  not  give 
the  f/-  number  with  great  accuracy,  and  it  is  not  applicable  to 
telephoto  lenses.  But  with  all  the  lenses  likely  to  be  met  with 
by  the  beginner  it  is  near  enough  for  exposure  purposes. 
If  it  is  wrong  at  all,  it  is  almost  sure  to  make  out  the  lens  to 
be  a  little  slower  than  it  really  is ;  but  such  an  error  is  one  in 
a  safe  direction,  since  it  causes  the  photographer  to  give  a  full 
exposure,  which  is  always  easier  to  deal  with  than  under- 
exposure. 
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Kinds  of  Lenses. 

Single  Uncorrected  Lenses. — Achromatic  Lenses. — Rapid 
Rectilinears. — Anastigmats. — Convertible  Lenses. — 
Instruments  for  Hand-camera  Work,  for  Landscape 
and  Architecture,  for  Portraits. 

■T'HE  simplest  lenses  of  all  which  are  employed  in  practical 
*  photography  are  to  be  found  in  fixed  focus  daylight  en- 
largers.  These  are  usually  nothing  more  than  plain  spectacle 
lenses  or  magnifying  glasses,  composed  of  a  single  piece  of  glass. 
As  daylight  is  plentiful,  a  very  small  stop  can  be  fitted  to  them ; 
and  so,  even  so  simple  a  lens  as  one  of  these,  can  be  made 
to  give  a  sharp  image.  If  the  photographer  examines  one  of 
these  he  may  find  that  it  has  a  focus  of  four  inches  or  less ; 
while  the  diameter  of  the  opening  in  the  stop  fitted  to  it 
may  be  less  than  one-thirty-second  of  an  inch  :  so  that  the 
lens  is  working  with  a  smaller  stop  than  f/128. 

The  cheapest  hand  cameras  are  provided  with  what  is 
called  a  "  single  "  lens;  but  it  is  actually  one  composed  of  two 
glasses  cemented  together  with  Canada  balsam.  Properly 
constructed,  such  lenses  will  give  very  fair  definition  with 
f/14  or  f/16  when  they  include  an  angle  of  about  6o°,  which 
is  approximately  that  at  which  they  are  used.  If  such  a  lens 
is  used  at  a  decidedly  smaller  angle,  the  working  aperture  can 
be  enlarged  to  f  / 11  or  f/8,  when,  if  the  stop  is  kept  the  same, 
the  character  of  the  definition  towards  the  corners  of  the  plate 
will  be  better.  Such  a  lens  is  sometimes  called  an  "  achromatic 
meniscus.' '  There  are  more  elaborate  "  single  "  lenses  com- 
posed of  three  or  even  four  glasses  cemented  together.  They 
are  true  "  anastigmats/ '  and  can  be  used  at  an  angle  of  6o°, 
or  thereabouts,  at  f/11,  and  will  give  critically  fine  definition 
over  the  whole  plate.  They  are  not  to  be  found  ready  fitted 
to  cameras,  however,  as  they  are  costly,  and,  in  single  form, 
are  comparatively   slow.     Some  of   the   finest  anastigmats 
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consist  of  two  such  lenses  used  together.  They  then  work  at 
f/6  or  so,  and  will  be  mentioned  presently. 

The  reason  why  hand  cameras  are  not  supplied  with  such 
single  anastigmats  is  that  a  large  aperture  is  very  important 
for  hand  camera  work ;  and  if  something  a  little  better  than 
an  "  achromatic  meniscus  "  can  be  provided,  a  "  rapid  recti- 
linear "  will  give  a  greater  increase  in  rapidity  than  the  single 
anastigmat,  though  without  the  very  fine  definition  of  the 
latter.  Nearly  all  rapid  rectilinears,  or  "  R.R.'s,"  as  they 
are  written,  work  at  f/8.  With  such  an  aperture,  over  an 
angle  of  6o°,  they  give  distinctly  better  definition  than  the 
"  achromatic* meniscus."  In  very  small  sizes,  and  for  special 
purposes,  they  have  been  fitted  with  f/6  or  larger  apertures, 
but  at  the  expense  of  the  definition  towards  the  margins  of 
the  picture. 

When  a  more  rapid  lens  than  one  at  f/8  is  required,  we 
come  into  the  class  of  "  anastigmats. "  Some  of  these  only  work 
at  f/7.7  (which  is  practically  f/8)  or  at  f/8;  but  at  this 
aperture  they  should  give  distinctly  better  definition  towards 
the  corners  than  an  R.R.  at  the  same  aperture  and  including 
the  same  angle.  Anastigmats  of  various  patterns  are  made 
to  work  at  f/7,  f/6. 8,  f/6. 5,  f/6,  f/5.6,  f/4.5,  and  some  at 
f/4,  and  even  at  f/3. 

Any  of  these,  critically  examined,  should  give  at  its  full 
aperture,  and  over  the  same  angle,  as  fine  definition  as  the  f/8 
anastigmat  gives  at  f/8,  and  very  distinctly  finer  definition 
than  the  R.R.  with  similar  conditions.  But  there  are  degrees 
of  fineness,  even  amongst  anastigmats. 

Some  anastigmats  and  all  rapid  rectilinears  are  ' 1  con- 
vertible.' '  That  is  to  say,  part  of  the  lens  may  be  removed, 
and  the  part  which  is  left  used  by  itself.  The  part  will  have 
a  decidedly  longer  focus  than  the  whole  lens.  It  is  customary 
to  assume  that  the  focus  is  doubled,  but  this  is  only  a  rough 
approximation ;  and  if  the  difference  is  not  known,  it  should 
be  found  by  trial. 

As  the  size  of  the  stops  remains  the  same,  while  the  focus 
is  increased  by  removing  part  of  the  lens,  the  f/-  numbers  of 
the  stops  are  altered  proportionately  to  that  increase.  Unless 
the  camera  has  il  double  extension  "  or  more,   there  is  no 


47 


PHOTOGRAPHY  MADE  EASY. 


advantage  in  a  convertible  lens;  as  the  u  single  combination," 
as  it  is  called,  cannot  be  used  without  the  extra  extension. 

Claims  are  sometimes  made  for  lenses  that  their  single 
combinations  can  be  used  alone,  which  claims,  while  justified 
in  the  letter,  are  actually  misleading.  It  must  not  be  for- 
gotten that  while  any  positive  lens,  that  is  to  say,  any  lens 
which  will  act  as  a  magnifying  glass,  can  be  used  to  take  a 
photograph ;  it  is  of  little  use  the  photographer  having  such 
a  lens  unless  it  can  be  used  with  a  fairly  large  stop.  A  dealer, 
therefore,  is  hardly  justified  in  saying  that  a  lens  is  "  con- 
vertible/ 9  or  that  its  single  components  can  be  used  separately, 
unless  this  can  be  done  without  having  to  use  a  much  smaller 
stop  than  that  in  the  complete  lens. 

Thus,  if  the  complete  lens  works  at  f/6.5,  its  single  com- 
ponent ought  to  give  an  image  practically  equal  in  definition 
with  that  same  stop.  The  f/-  number  of  that  stop,  it  should 
not  be  forgotten,  is  no  longer  f/6.5,  although  the  size  of  the 
opening  has  not  been  altered.  If  the  half  lens  has  twice  the 
focus  of  the  complete  lens,  f/6.5  will  become  f/13,  and  so  on 
in  proportion. 

Omitting  telephoto  lenses,  which  hardly  come  within  the 
scope  of  the  beginner,  these  are  the  principal  types  likely  to 
be  met  with.  There  are  also  "  portrait  lenses/'  which,  until 
anastigmats  of  large  aperture  were  made,  were  the  only  very 
rapid  lenses  available,  and  therefore  were  those  generally  used 
for  portraiture.  They  work  at  f/3.5  to  f/4.5,  and  are  very 
useful  for  their  own  particular  purpose;  but  they,  too,  are  a 
little  beyond  the  beginner. 

A  few  words  may  be  added  on  the  purposes  to  which  the 
different  types  may  be  put.  Practically  all  the  lenses  which 
have  been  named  are  available  for  all  purposes  of  ordinary 
photography,  when  conditions,  permit ;  it  is  hardly  anything 
but  a  matter  of  rapidity. 

For  hand  camera  work,  for  example,  f/16  is  decidedly 
slow,  so  that  the  possessor  of  a  hand  camera  fitted  with  such 
a  lens  is  limited,  as  far  as  snapshots  are  concerned,  to  open 
subjects  in  a  good  light,  and  to  those  which  are  not  in  such 
rapid  motion  as  to  need  a  very  fast  shutter.  If  his  lens  works 
at  f  /  8  his  powers  are  proportionately  extended  :   he  can  give 
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exposures  one-fourth  as  long  in  the  same  light,  or  exposures 
of  the  same  length  in  light  one-fourth  as  powerful  and  get 
equally  well  exposed  results.  With  anastigmats  at  f/7  or  f/6 
the  scope  is  still  wider. 

It  must  not  be  forgotten,  however,  that  the  larger  the 
stop  the  less  capable  is  the  lens  of  giving  near  and  distant 
objects  sharp  at  the  same  time,  and  the  more  necessary  is  it  to 
focus  accurately.  Many  a  worker  who  has  got  sharp  pictures 
with  a  cheap  camera  and  f/16  lens  has  invested  in  an 
anastigmat,  working,  say,  at  f/6. 5,  only  to  find  that  his 
pictures  are  no  longer  so  sharp.  Either  he  is  not  focussing 
carefully,  or  he  is  attempting  subjects  which  demand  more 
depth  of  focus  than  his  anastigmat  at  the  large  aperture  will 
give.  Were  he  to  stop  it  down  to  f/16  he  would  find  that  it 
would  give  him  finer  definition  than  his  old  lens,  and  was  just 
as  easily  worked.  A  high-class  lens  is  an  instrument  of 
precision,  and  to  take  advantage  of  its  qualities,  one  must 
learn  to  use  it  as  such. 

For  landscape  work,  or  for  any  form  of  photography  in 
which  the  camera  can  be  put  on  a  stand  and  a  time  exposure 
given,  there  is  not  so  much  to  be  gained  by  the  use  of  a  high- 
class  lens.  For  architecture,  for  instance,  it  is  not  very 
important  whether  we  have  to  give  five  seconds  or  five  minutes  : 
so  little  is  gained  by  using  a  lens  at  f/6  instead  of  one  at 
f/16  or  f/22. 

One  characteristic  of  the  single  lens,  however,  must  be 
mentioned  in  that  connection.  Such  a  lens,  whether  merely 
an  achromatic  meniscus  or  a  single  anastigmat,  is  not  what 
is  called  "  rectilinear  "  ;  that  is  to  say,  it  gives  a  more  or  less 
distorted  image.  The  degree  of  distortion  is  often  altogether 
over-rated.  One  may  use  such  lenses  on  subjects  likely  to  show 
it,  and  never  notice  it  at  all,  unless  it  is  deliberately  looked  for  : 
while  the  vast  majority  of  subjects  which  the  amateur  photo- 
grapher attempts  would  in  no  case  reveal  it. 

This  distortion  is  such  that  when  a  straight  line  in  the 
subject  is  photographed  so  that  it  falls  near  one  of  the  edges 
of  the  picture,  and  more  or  less  parallel  with  that  edge,  the 
line  in  the  photograph  is  not  straight,  but  is  more  or  less 
curved.     It  is  only  likely  to  be  noticeable  at  all  in  certain 
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architectural  subjects,  and  in  certain  forms  of  copying ;  as 
other  subjects  do  not  usually  contain  such  straight  lines.  More- 
over, the  narrower  the  angle  included  by  the  lens,  the  less 
likely  is  it  to  be  in  evidence.  So  that  while  it  may  be  noticed 
when  a  camera  fitted  with  a  single  lens  is  used,  it  is  not  likely 
to  show  if  we  are  using  half  a  convertible  lens  :  as  such  an 
instrument,  used  on  a  plate  of  the  same  size  as  the  whole  lens 
is  used  on,  would  be  including  a  comparatively  narrow  angle. 
It  should  be  added  that  there  are  many  lenses  besides  those 
which  are  specifically  known  as  u  rectilinears  "  which  are 
rectilinear  ;  that  is  to  say,  which  do  not  give  this  distortion. 

A  lens  for  portraits  should  be  rapid,  so  as  to  allow  ex- 
posures to  be  kept  short.  It  is  also  advantageous  to  have  it 
include  a  narrow  angle  only.  If  the  lens  ordinarily  fitted  to 
a  camera  which,  as  has  been  pointed  out,  usually  includes  an 
angle  of  about  6o°,  is  used  for  portraits,  there  is  likely  to  be 
trouble  with  what  are  called  "  wide  angle  effects.' 1  These 
are  often  very  noticeable.  A  sitter's  hand,  for  example,  if  it 
is  decidedly  nearer  to  the  camera  than  his  head,  will  appear 
magnified  out  of  all  proportion.  A  shoulder  or  arm  turned 
towards  the  camera  is  similarly  distorted.  The  immediate 
remedy  for  such  defects  is  to  move  the  camera  further  away, 
which  gives  the  sitter  on  a  smaller  scale.  With  such  a  camera 
and  lens,  therefore,  it  will  be  best  not  to  use  the  whole  of 
the  plate  for  a  portrait,  but  to  be  content  with  cutting  a  small 
picture  out  of  the  middle  of  it,  and,  if  this  is  thought  neces- 
sary, enlarging.  When  getting  a  lens  for  porti^it  work  only, 
it  is  wise  to  get  one  of  at  least  double  the  focus  which  would 
ordinarily  be  used  on  the  same  size  of  plate  for  general  work. 

One  can  summarise  the  various  forms  of  lenses  used  by 
photographers  as  falling  under  six  heads  :  (i)  single  uncorrected 
lenses,  (2)  achromatic  single  or  "  landscape  "  lenses,  (3)  rec- 
tilinears (so-called),  (4)  portrait  lenses  (so-called),  (5)  anastig- 
mats,  and  (6)  telephotographic  lenses.  Of  these  the  beginner 
is  almost  sure  to  use  2,  3,  or  5.  These  instruments  are  on 
the  market  under  a  whole  host  of  fancy  names,  none  of  which 
give  much  clue  to  the  actual  character  of  the  instrument  to 
which  they  are  applied.  In  choosing  a  lens,  the  points  to  note 
<vre,  first,  under  which  of  these  headings  it  comes  ;  secondly, 
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what  is  the  f/-  number  of  its  largest  stop,  what  is  its  focal 
length,  and  what  is  the  size  of  plate  it  is  made  to  cover ;  and, 
thirdly,  what  is  the  reputation  of  its  maker.  The  beginner 
may  be  bewildered  where  selection  is  so  wide ;  but  the  enquiry 
columns  of  the  Amateur  Photographer  and  Photography  are 
intended  to  help  him  in  just  such  a  case,  and,  if  he  writes  to  the 
paper  at  20,  Tudor  St.,  London,  E.C.4,  he  can  obtain  the 
assistance  which  he  requires. 
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The  Camera. 

Folding  Hand-or-stand  Cameras. — Rising  and  Cross 
Fronts. — Swing  and  Reversing  Backs. — Single  and 
Double  Extension. — The  Limitations  of  a  Hand 
Camera. 

TN  selecting  a  camera,  a  point  to  remember  is  that  there  is 
much  very  interesting  photography  which  cannot  be  done 
with  a  hand  camera,  as  such,  at  all ;  and  much  more  for  which 
a  camera  that  is  purely  and  simply  a  hand  camera  is  not  very 
convenient.  Unless,  therefore,  there  is  some  very  strong  reason 
for  doing  otherwise,  it  is  best  to  get  an  outfit  which,  while 
it  can  be  used  as  a  hand  camera,  is  not  limited  to  such  use. 

rCatch 


Fig.  13. — A  folding  hand-or-stand  camera. 
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A  type  which  comes  within  this  description  is  the  "  folding 
hand-or-stand  "  camera,  shown  diagrammatically  on  page  50. 
The  cheaper  forms  of  magazine  camera  can  only  be  used  for 
anything  beyond  hand  camera  work  with  much  inconvenience, 
and  much  the  same  may  be  said  for  "  vest  pocket  "  cameras. 
Sooner  or  later  the  owner  of  either  of  these  types,  if  he  gets 
keen  on  photography  at  all.  is  sure  to  find  that  he  wants  to  do 
work  for  which  his  outfit  is  unsuitable,  and  so  gets  another  : 
whereas  the  owner  of  a  camera  that  can  be  used  on  a  stand  as 
well  as  in  the  hand,  will  find  the  one  instrument  suffice. 
Very  small  hand  cameras  have  their  uses  and  their  good 
points,  but  it  is  easier  to  learn  photography  with  a  camera 
taking  a  fair-sized  picture,  such  as  quarter-plate  (4^  x  3^in.). 

The  folding  hand-or-stand  camera,  of  which  the  illustra- 
tion (fig.  13)  is  a  type,  is  made  by  most  leading  manufacturers 
on  the  general  lines  shown.  Some  of  the  other  designs,  such 
as  the  magazine  camera,  the  collapsible  focal-plane,  and  the 
reflex,  are  very  different  in  appearance,  but  the  various  parts 
are  sufficiently  alike  to  be  recognised  from  the  lettering  on 
the  illustration. 

The  word  "  camera  "  means  room;  it  is  identical  in 
origin  with  "  chamber  "  and  the  French  chambre.  It  is  not 
a  misnomer,  as  the  earliest  camera  was  actually  a  room,  being 
known  as  a  a  camera  obscura,"  examples  of  which  are  still  to 
be  found  in  some  places  of  entertainment.  The  camera  obscura 
consists  of  four  parts — the  room,  which  excludes  all  light 
except  that  which  comes  through  the  lens  ;  the  lens,  which  is 
simply  a  magnifying  glass ;  the  table  or  screen,  a  whitened 
smooth  surface  on  which  is  seen  the  image  produced  by  the  lens  ; 
and  a  mirror  so  placed  that  the  light  from  the  lens,  instead  of 
proceeding  straight  on  to  a  screen  behind  the  lens,  is  reflected 
downwards  on  to  a  screen  beneath.  The  mirror  is  not  a 
necessity  :  it  is  only  used  as  a  matter  of  convenience,  allow- 
ing the  screen  to  be  placed  where  it  can  easily  be  seen,  and 
reversing  the  image  right  for  left,  and  so  neutralising  the 
similar  reversal  caused  by  the  lens. 

The  photographer's  camera  is  the  camera  obscura  reduced 
very  much  in  size,  with  the  mirror  removed  altogether,  so  that 
the  light  from  the  lens  falls  direct  upon  the  plate,  and  with 
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some  arrangement  by  which  the  sensitive  surface  can  be  brought 
behind  the  lens  without  any  exposure  to  light.  So  that  it  is 
essentially  a  small  light-tight  box,  with  a  lens  at  one  end  and 
the  receptacle  for  the  plate  or  film  at  the  other. 

For  lightness  and  portability  all  but  the  two  ends  of 
the  box  usually  consists  of  bellows,  the  ends  being  held 
securely  by  being  attached  to  the  baseboard  of  the  camera  ; 
but  in  some  forms  bellows  are  not  employed,  and  the  camera 
is  merely  a  rigid  box  of  wood  or  other  suitable  material. 

The  part  to  which  the  lens  is  attached  is  called  the  front. 
If  it  can  be  moved  up  and  down  with  reference  to  the  rest  of 
the  camera  it  is  called  a  rising  front ;  if  it  can  be  moved 
from  side  to  side  it  is  a  cross  front.  In  the  illustration,  the 
rising  front  movement  is  obtained  by  sliding  the  part  carrying 
the  lens  between  the  two  arms  of  its  U-shaped  support,  while 
the  cross  front  movement  is  got  by  sliding  the  U  piece  itself 
from  side  to  side  on  that  part  of  the  extending  base  which 
carries  it. 

Cameras  of  this  type  are  closed  by  releasing  the  front  by 
means  of  the  catch  or  clamping  screw  provided,  and  pushing 
it  right  back  until  it  is  enclosed  in  the  back.  Before  doing 
this  it  is  important  to  see  that  if  the  front  has  been  moved 
from  its  central  position  it  is  restored  to  it.  The  top  ends 
of  the  two  struts  which  connect  the  baseboard  with  the  back 
are  then  pressed  down  until  they  liberate  themselves,  and  the 
baseboard  can  then  be  folded  up  in  front  of  the  lens  until  it 
is  caught  by  a  spring  catch,  which  keeps  the  camera  closed. 

To  open  the  camera,  this  catch  must  first  be  pressed. 
It  cannot  always  be  seen,  being  covered  over  by  the  leather 
or  other  material  with  which  the  camera  is  covered,  but  it  will 
be  felt  underneath,  either  in  the  middle  of  the  top,  as  it 
appears  in  the  illustration,  or  near  the  top  on  one  side. 
Pressing  the  catch  releases  the  baseboard,  which  is  opened  out 
until  the  two  struts  "  click  "  into  position.  One  can  then 
catch  hold  of  the  front,  by  the  finger  piece  or  pieces  provided 
at  the  base  of  it,  and  draw  it  forward  along  the  baseboard 
until  it  is  held  in  position  by  what  is  called  an  "  infinity 
catch, 99  which  cannot  well  be  seen  in  the  illustration,  as  it  is 
just  below  the  front.    It  is  then  ready  for  use. 
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In  handling  cameras  of  this  description,  it  is  very  im- 
portant on  no  account  to  force  them.  There  is  so  much  leverage 
when  the  top  of  the  front  or  the  end  of  the  baseboard  is 
handled  that  the  instrument  can  easily  be  damaged.  If  it 
does  not  open  or  close  quite  smoothly,  instead  of  using  any 
violence,  the  cause  of  the  trouble  should  be  sought  out  and 
removed.  On  no  account  should  the  front  ever  be  handled  by 
its  top,  but  always  by  the  finger  pieces  provided  at  its  base 
for  that  special  purpose. 

The  illustration  shows  a  camera  intended  to  use  plates  or 
cut  films.  If  it  were  a  roll-film  camera,  the  back  would  extend 
above  and  below  its  present  limits,  providing  two  receptacles, 
in  one  of  which  the  cartridge  of  film  is  placed  and  in  the 
other  an  empty  spool  to  receive  the  film  after  exposure.  This 
arrangement  makes  it  necessary  to  keep  the  back  of  the 
camera  closed  in  a  light-tight  manner,  except  when  the  spool 
is  changed  :  and  for  certain  large  classes  of  work  this  is  an 
inconvenience.  To  avoid  this,  many  film  cameras  are  provided 
with  a  fitting  to  take  plates  also,  together  with  a  ground  glass 
screen,  the  use  of  which  will  subsequently  appear.  The  plate 
holder  and  the  ground  glass  screen  are  attached  to  the  end 
which  is  hidden  in  the  illustration.    This  is  called  the  "  back." 

In  some  cameras  the  bellows  are  square,  and  the  back  is 
made  in  two  parts,  one  attached  to  the  bellows  and  the  other 
a  square  frame  clamping  to  this.  Being  square,  this  frame  is 
reversible,  and  so  we  can  attach  it  so  as  to  carry  the  plate  with 
its  longer  sides  vertical  or  horizontal,  as  the  picture  may 
require.  This  is  called  a  "  reversing  back."  In  some  more 
expensive  models  the  reversing  back  is  constructed  on  a  sort 
of  turntable;  so  that  it  is  not  detached  but  merely  rotated, 
and  can  be  turned  from  one  position  to  the  other  without  any 
light  entering.  This  is  a  u  revolving  back  "  or  a  "  rotating 
back." 

Sometimes  the  back  of  the  camera  is  not  held  unalterably 
at  right  angles  to  the  baseboard,  but  can  have  its  angle  altered 
and  can  then  be  clamped  in  the  new  position.  This  is  called 
a  "  swing  back."  If  it  can  not  only  be  swung  from  the 
vertical  position,  but  also  from  side  to  side,  it  is  said  to  have 
a  "  side  swing."  These  movements  are  not  all  embodied  in 
many  instruments  of  the  "  hand  or  stand  "  type. 
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Cameras  with  bellows  bodies  of  the  type  shown  are 
described  as  of  "  single  extension,-"  "  double  extension,"  and 
sometimes  of  "  triple  extension,"  as  the  case  may  be.  The 
expression  is  rather  vague,  as  there  is  no  very  definite  agree- 
ment upon  what  constitutes  "'single  extension,"  and  a  double 
extension  camera  does  not  necessarily  open  out  to  twice  that 
to  which  a  single  one  extends.  But  it  is  generally  understood 
that  a  single  extension  camera  will,  with  the  lens  usually  fitted 
to  it,  allow  the  camera  to  be  opened  out  enough  for  landscapes, 
head  and  shoulders  portraits,  etc.,  and  that  a  double  extension 
camera  opens  out  nearly,  if  not  quite,  twice  as  far  as  this. 

The  need  for  this  extension  must  be  taken  on  trust  at 
the  present  moment  :  but  later  on  we  shall  see  that  it  is  a 
very  valuable  adjustment,  and  whenever  it  is  possible  a  double 
extension  camera  should  be  obtained.  The  extension  is  the 
distance  between  the  lens  and  the  plate,  when  the  camera  is 
opened  out  as  far  as  ever  it  will  go. 

It  is  often  supposed  that  the  success  and  quality  of  a 
photographer's  work  depend  on  the  kind  of  outfit  he  possesses 
— the  more  expensive  the  outfit  the  better  the  work.  This  is 
a  great  mistake.  The  quality  of  the  work  depends  on  the  skill 
and  taste  of  the  photographer,  and  not  on  the  costliness  or 
elaboration  of  his  outfit. 

A  very  low-priced  simple  form  of  camera  will  give  perfect 
pictures,  provided  the  subjects  are  not  moving  rapidly ;  for 
some  cameras  one  must  even  have  the  subject  stationary,  or 
else  the  work  can  only  be  done  in  a  very  good  light,  and  when 
all  parts  of  the  subject  are  well-illuminated.  As  the  apparatus 
improves  in  quality — and  incidentally  becomes  more  costly — 
the  range  of  subjects  with  which  it  can  properly  deal  becomes 
extended,  or  it  can  be  used  in  circumstances  when  illumination 
is  not  so  good.  For  successful  work  of  the  highest  speed  a 
costly  outfit  and  considerable  skill  are  required  ;  but  for  the 
ordinary  everyday  work  of  the  amateur  a  very  simple  equipment 
will  suffice. 

None  the  less,  it  is  wise  to  get  as  good  an  outfit  as  the 
beginner  can  afford ;  once  more,  not  that  his  photographs  will 
be  any  "  better,"  but  because  it  enables  him  to  deal  with  a 
wider  range  of  circumstances,  or  to  work  when  the  user  of 
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the  cheaper  outfit  is  stopped  from  want  of  sufficient  light. 
I  would  say  :  do  not  spare  expense  in  the  matter  of  camera 
and  lens,  but  buy,  within  reason,  the  best  which  the  pocket 
will  allow.  But,  having  bought  it,  do.  not  think  that  the 
quality  of  the  work  done  will  be  dependent  upon  it.  If  the 
beginner  is  neat,  careful,  methodical,  and  painstaking,  he  will 
find  that  he  will  very  soon  master  the  initial  difficulties, 
whatever  his  outfit,  and  his  work  will  please  both  his  friends 
and  himself.  If  he  is  untidy  and  careless,  and  is  prone  to 
explain  every  failure  by  alleging  that  his  materials  were  at 
fault,  or  that  his  outfit  was  not  good  enough,  he  would  be 
wise  to  choose  some  other  hobby,  unless  he  can  bring  about 
a  complete  change  of  mental  outlook. 

It  is,  perhaps,  within  the  mark  to  say  that  nine  out  of 
every  ten  amateurs  who  take  up  photography  do  so  with  the 
idea  of  limiting  themselves  to  what  is  called  snapshotting,  that 
is,  giving  instantaneous  exposures  with  the  camera  held  in 
the  hand.  It  seems  so  much  simpler  than  stand  camera  work, 
with  all  its  fuss  of  arranging,  focussing  on  the  ground  glass 
screen,  and  then  giving  an  exposure  timed  to  so  many  seconds. 
If  it  were  merely  a  case  of  simplicity,  this  idea  would  be 
correct ;  but  there  are  other  considerations. 

Snapshotting,  at  least  as  far  as  beginners  are  concerned, 
means  that  a  great  many  of  the  exposures  that  are  made  are 
failures,  either  because  the  operations  were  not  properly  carried 
out,  or  because  in  the  circumstances  of  the  case  an  instantaneous 
exposure  could  not  be  a  success.  It  must  not  be  forgotten 
that  one  of  the  most  serious  limitations  of  the  cheaper  form 
of  camera  is  that  it  can  be  used  for  snapshots  only  in  a  very 
good  light,  or  else  when  the  subject  is  a  very  open  one  with 
no  deep  shadows  anywhere  near  the  camera. 

There  is  a  great  difference  between  hand  camera  and 
stand  camera  work ;  a  difference  far  greater  than  is  conveyed 
by  such  expressions,  which  merely  suggest  that  in  one  case  the 
camera  is  held  in  the  hand,  and  that  in  the  other  is  it  put  on 
some  support.  It  is  well  that  this  difference  should  be 
understood  before  the  definite  choice  of  an  outfit  is  made. 

In  hand  camera  work,  almost  without  exception,  the 
picture  which  is  to  be  taken  is  not  seen  on  the  scale  in  which 
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it  will  appear  in  the  final  print,  but  is  arranged  in  a  supple- 
mentary camera  called  a  "  finder,"  which  in  most  patterns  is 
very  small.  One  cannot  be  sure,  therefore,  that  exactly  what 
is  wanted  will  fall  upon  the  plate  :  it  can  only  be  arranged 
approximately,  with  adequate  margin  for  error. 

The  finder  does  not  give  any  clue  as  to  the  clearness  of 
the  image  which  the  lens  is  forming  on  the  plate,  but  only 
acts  as  a  more  or  less  rough  guide  as  to  what  is  being  included. 
The  clearness  is  dependent  upon  the  operation  known  as 
"  focussing,"  and  in  focussing  with  a  hand  camera  all  we 
can  do  is  to  estimate  with  the  eye  the  distance  of  an  object 
and  then  set  an  index  on  the  camera  to  that  distance  as  marked 
on  a  scale.  With  a  stand  camera  we  can  actually  see  when 
the  image  is  perfectly  clear  and  sharp,  by  means  of  the  ground 
glass  focussing  screen  with  which  apparatus  of  that  type  is 
provided.  Some  hand  cameras,  it  is  true,  are  described  as 
being  of  "  fixed  focus,"  which,  as  we  shall  see,  does  not 
mean  the  delightful  avoidance  of  a  difficult  task,  which  the 
phrase  suggests.  Again,  as  the  camera  is  held  in  the  hand, 
a  shutter  exposure  must  be  given,  or  movement  of  the  camera 
would  blur  the  picture ;  but  a  shutter  exposure  is  often  im- 
practicable, while  it  introduces  other  complications.  It  makes 
for  more  rapid  progress  and  success  if  the  beginner  uses  at 
first  a  camera  which  allows  the  subject  to  be  examined  on  the 
focussing  screen,  and  makes  his  first  exposures  on  subjects 
where  there  is  no  rapid  movement,  with  the  camera  supported 
on  a  stand. 
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Apparatus  and  Materials. 

An  Exposure  Meter. — The  Dark  Room. — "  Safe  Lights." 
— Dishes  and  Measures. — Chemicals  Required. — A 
Single  Solution  Developer.  —  Hypo.  —  Printing 
Papers. 

13EY0ND   the   camera   and   lens,   the   outfit   required  for 

starting  photography  need  not  be  either  extensive  or  costly. 
It  has  been  stated  that  the  camera,  even  if  designed  for  use 
in  the  hand,  should  be  usable  on  a  stand,  and  some  simple  form 
of  tripod  should  therefore  be  obtained.  It  is  best  to  get  one 
of  wood,  foldable  in  two  or  three.  Tubular  metal  tripods 
sacrifice  too  much  to  extreme  portability  for  general  work, 
though  they  are  useful  as  an  additional  item  in  the  equipment. 

The  camera  should  also  have  a  case  of  some  kind,  though 
this  also  is  not  an  absolute  necessity.  Failing  it,  a  square  yard 
of  dark-coloured  mackintosh  cloth  may  be  obtained,  in  which 
it  may  be  kept  wrapped  up  when  not  in  use,  the  cloth  serving 
also  as  a  focussing  cloth. 

There  is  one  appliance  which  should  be  bought  with  the 
camera,  as  its  value,  always  very  great,  is  at  its  greatest  to 
the  complete  novice.  I  refer  to  an  exposure  meter.  There  are 
several  patterns  available,  and  it  is  quite  unimportant  which 
of  these  is  chosen.  What  is  important  is  that,  whichever  is 
obtained,  the  photographer  uses  it  persistently  from  the  very 
first,  so  as  to  familiarise  himself  with  it,  and  to  learn  as  quickly 
as  possible  to  rely  upon  it. 

The  exposure  meter,  as  distinguished  from  exposure  tables 
or  calculators,  contains  a  piece  of  sensitive  paper,  which  darkens 
in  the  light,  and  thus  indicates  the  photographic  strength  of 
the  light  at  the  time  the  exposure  is  made.  One  of  the 
great  conditions  of  success  is  correct  exposure,  and  correct 
exposure  is  only  to  be  obtained  by  the  use  of  a  meter,  or  by 
guesswork  gradually  made  more  and  more  accurate  by  experi- 
ence bought  with  many  failures. 
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A  dark  room  that  is  set  aside  for  photography  exclusively 
is  a  great  luxury,  but  it  is  not  in  any  way  a  necessity.  If 
there  is^a  room  available,  then  it  would  be  well  not  to  regard 
it  as  a  "  dark  room  ,?  at  all — that  is  to  say,  not  to  darken 
it  permanently,  but  to  make  it  a  work  room  which  can  be 
darkened  temporarily  as  required.  Most  of  the  operations  of 
amateur  photography  can  be  carried  out  in  ordinary  white 
light,  and  it  is  a  good  thing  to  be  able  to  have  plenty  of  light 
in  the  room  when  it  is  not  actually  in  use  as  a  dark  room. 

We  can  use  a  room  which  is  darkened  temporarily  in  the 
daytime  by  blocking  up  the  window,  or  we  can  wait  until  night 
before  doing  dark  room  work.  At  night,  the  diffused  light 
from  a  starry  or  moonlit  sky  will  do  no  harm,  if  the  moon 
does  not  shine  directly  upon  the  plate  :  and  if  there  is  any 
strong  artificial  light  outside  the  window  it  can  be  made  harm- 
less by  pulling  down  the  blind. 

If  we  are  to  do  the  work  in  the  daytime,  then  the  window 
must  be  effectively  blocked  up.  The  easiest  way  of  doing  this 
is  to  make  a  light  wooden  frame  to  fit  into  the  window  frame 
and  to  tack  over  this  some  cheap  fabric  such  as  unbleached 
calico.  On  the  calico  are  then  pasted  down  two  layers  of 
brown  paper,  applying  the  second  when  the  first  is  quite  dry. 
The  result  should  be  a  light  but  perfectly  opaque  screen.  If 
any  light  creeps  through  round  the  edges  of  the  frame,  strips 
of  cloth  may  be  tacked  on  to  stop  it.  A  mat  pushed  up  against 
the  door  will  usually  be  enough  to  prevent  light  coming  in  from 
that  quarter. 

In  such  a  room,  all  white  light  being  carefully  excluded, 
we  can  do  our  work  by  the  light  of  a  dark  room  lantern — that 
is  to  say,  a  lantern  specially  constructed  to  allow  no  light  to 
get  out  of  it  except  through  what  is  called  a  "  safe  light  " — a 
screen  which  stops  all  except  red  and  orange  light,  to  which 
plates  and  films  are  not  very  sensitive.  It  is  a  great  mistake  to 
try  to  save  money  by  getting  a  poor  lantern.  Of  those  which  are 
to  be  found  in  dealers'  shops,  most  may  be  said  to  be  far  from 
good.  For  comfortable  work — and  unless  the  worker  is  com- 
fortable he  cannot  hope  to  do  as  good  work  as  he  should — 
there  should  be  plenty  of  light  of  the  right  kind  in  the  room. 

To  obtain  this  a  powerful  illuminant  and  a  large  "  safe 
light  "  are  needed ;  and  in  buying  a  dark  room  lantern  these  are 


60 


APPARATUS  AND  MATERIALS. 


the  points  to  which  to  look.  The  largest  size  likely  to  be 
stocked  by  the  dealer  is  none  too  large  for  use,  and  the  little 
lamps  with  a  few  square  inches  of  ruby  glass  in  them  make 
successful  photography  very  difficult  even  to  the  expert. 

If  the  room  to  be  used  is  fitted  with  electric  light  there 
is  no  need  to  buy  a  dark  room  lamp  at  all.  Any  fairly  roomy 
cardboard  box  with  a  well-fitting  lid  will  do,  and  all  that  need 
be  got  is  a  large  "  safe  light  "  of  suitable  kind,  which  is  then 
fastened  securely  over  a  hole  nearly  as  large  as  itself  cut  in 
the  bottom  of  the  box.  The  box  is  placed  on  end,  a  piece 
of  twin  flexible  wire  led  into  it,  and  a  lamp  hung  opposite  the 
middle  of  the  safe  light.  A  suitable  "  safe  light  "  for  all 
ordinary  photography  is  that  known  as  W ratten  and  Wain- 
wright's  Series  L,  and  with  such  a  screen  not  smaller  than 
15m.  x  12m.,  and  a  32  c.p.  lamp,  the  photographer  will  find 
that  he  can  see  what  he  is  doing  quite  comfortably,  and  at 
the  same  time  will  not  run  any  risk  of  spoiling  his  materials 
from  undue  exposure  to  light,  if  he  use  proper  care. 

Mention  of  proper  care  serves  as  a  reminder  to  point  out 
that  no  light  which  is  of  any  value  at  all  for  seeing  is  quite 
without  effect  upon  photographic  materials.  A  safe  light  is 
not  one  to  which  our  plates  or  films  can  be  exposed  for  any 
length  of  time  without  injury,  but  only  one  which  if  used  care- 
fully will  not  affect  them. 

By  "  using  carefully,"  1  mean  that  the  light  is  only 
allowed  to  fall  on  the  sensitive  emulsion  just  when  it  is  abso- 
lutely necessary.  For  filling  and  emptying  the  camera  or 
slides  there  is  no  need  to  expose  the  sensitive  material  to  direct 
light  at  all.  The  lamp  may  be  put  on  a  table  behind  the 
worker,  so  that  the  place  where  the  sensitive  materials  are  is 
in  the  shadow  of  his  body ;  or  it  may  be  turned  with  its  face 
to  the  wall ;  or,  better  still,  the  work  can  be  done  in  perfect 
darkness.  When  once  the  photographer  has  familiarised  him- 
self with  the  order  in  wrhich  plates  are  packed  and  with  the 
way  in  which  his  camera  is  loaded,  he  should  be  able  to  do  this 
part  of  the  proceedings  without  any  light  at  all.  In  the  other 
operations  a  sheet  of  cardboard  or  a  lid  should  be  provided 
for  the  dish  :  so  that,  while  there  is  plenty  of  light  in  the  room 
to  enable  us  to  see  what  we  are  about,  light  only  falls  upon 
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the  sensitive  surface  itself  for  the  very  few  moments  when  it  is 
necessary  to  have  a  look  at  it. 

Another  precaution  which  should  always  be  taken  is  to 
have  the  dish  well  away  from  the  dark  room  lantern.  Those 
illustrations  which  show  a  photographer  with  his  dish  pushed 
right  up  to  the  lamp,  are  typical  of  what  should  not  be  done, 
however  pictorial  they  may  be. 

Where  there  is  no  electric  light  a  lantern  of  some  kind 
will  be  a  necessity.  Incandescent  gas  makes  a  good  illuminant, 
and  in  that  case,  and  also  with  an  oil  lamp,  the  lantern  should 
be  roomy  and  well -ventilated,  since  it  is  important  to  avoid  heat- 
ing, which  may  be  injurious  to  the  safe  light.  Oil  lamps  for  dark 
room  work  are  rarely  what  they  should  be.  The  burner  is  seldom 
a  powerful  duplex  one,  and,  small  as  it  is,  is  often  too  large 
for  the  lantern,  which  gets  hot,  and  sometimes  causes  the  lamp 
to  "  pop  "  and  give  trouble  at  an  inconvenient  moment.  For 
in  the  middle  of  developing  a  negative,  for  example,  one  cannot 
leave  off  to  put  the  lamp  right,  which  might  also  entail  having 
white  light  in  the  room. 

The  beginner  may  wonder  why  there  should  be  any  need 
to  bother  about  artificial  light  if  daylight  is  available ;  but 
daylight,  however  well  screened,  is  not  at  all  a  suitable  illu- 
minant for  the  dark  room.  It  is  much  too  variable.  If  the 
safe  light  is  arranged  so  as  to  be  safe  with  daylight  of  ordinary 
intensity,  the  room  will  be  too  dark  on  a  dull  day ;  while  if  the 
safe  light  is  right  for  a  dull  day,  it  will  not  be  safe  when  the 
light  is  bright.  So  that  it  is  very  seldom  that  daylight  is  used 
for  such  a  purpose  :  never,  in  fact,  in  a  well-equipped  room. 
If  there  is  a  window  so  placed  that  it  can  be  furnished  with 
a  safe  light  and  an  artificial  light  can  be  placed  outside 
the  room  altogether,  the  arrangement  is  very  good,  as  this 
avoids  heating  the  dark  room  with  the  products  of  combustion 
of  the  lamp. 

Dishes  are  necessary,  and  in  getting  these  it  is  well  to  get 
one  of  xylonite,  and  one,  of  deep  form,  of  porcelain.  If  more 
than  two  are  to  be  bought,  a  porcelain  dish  two  or  three  times 
as  large  as  the  size  worked  will  be  found  useful.  For 
developing  plates  the  xylonite  dish  is  the  one  to  use.  If  roll 
film  is  to  be  worked,  a  dish  or  two  will  still  be  needed  for  the 
prints,  but  the  developing  is  best  done  in  a  developing  machine. 
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Scales  and  weights  are  not  actually  required  by  the 
beginner,  as  small  quantities  can  be  got  by  measuring  out  a 
stock  solution,  which  is  made  up  without  weighing  by  dissolving 
the  whole  quantity  bought. 

If  a  single  solution  developer  is  used,  the  only  solution 
which  the  photographer  need  make  up  is  the  hypo  which  forms 
the  fixing  bath.  A  convenient  strength  for  this  is  one  in  which 
each  pint  of  solution  contains  eight  ounces  of  hypo.  To  make 
up  this,  a  pound  of  hypo  as  bought  is  placed  in  a  large  jug 
and  about  a  pint  and  a  half  of  boiling  water  is  poured  on  to 
it  and  the  mixture  stirred.  When  the  hypo  has  dissolved  cold 
water  may  be  added  until  the  solution  measures  one  quart,  and 
when  quite  cold  it  is  put  into  a  corked  bottle  and  duly  labelled. 

Two  measuring  glasses  should  be  obtained.  One,  a  very 
small  one,  is  known  as  a  minim  measure,  and  should  be 
graduated  up  to  two  drams  (120  minims),  the  other  should  be 
graduated  up  to  four  ounces.  This  latter  should  be  cylindrical 
and  not  conical  in  shape,  for  convenience  in  cleaning.  A  jug 
and  a  pail  will  provide  a  water  supply  and  waste. 

If  the  beginner  is  going  to  use  gaslight  paper  for  his 
prints,  and  this  he  will  find  the  easiest  at  first,  one  printing 
frame  is  all  he  will  require;  but  if  he  proposes  to  use  p.o.p. 
it  is  a  saving  of  time  to  have  three  or  four.  A  common  mistake 
is  to  get  a  printing  frame  the  same  size  as  the  negatives,  with 
the  result  that,  unless  the  pictures  are  to  be  freely  trimmed 
down,  they  often  show  defective  edges.  The  frame  should  be 
at  least  twice  the  size.  For  small  sizes  in  general,  Jialf-plate 
(6^  x  4| in.)  is  the  most  convenient.  It  is  provided  with  a  piece 
of  clean  glass,  and  on  this  is  placed  a  piece  of  thin  card  having 
an  opening  in  the  centre  of  it  just  large  enough  to  take  the 
negative  and  keep  it  from  sliding  about.  In  such  a  frame  we 
can  print  right  up  to  the  extreme  edges  of  the  negative  without 
showing  any  falling  off.  Film  negatives  are  merely  laid  upon 
the  glass  without  any  card. 

A  bottle  of  a  concentrated  single  solution  developer,  such 
as  Azol,  for  example,  a  pound  or  two  or  hypo,  some  plates  or 
films,  and  some  gaslight  paper  are  all  that  will  be  needed  at 
first.  The  gaslight  paper  should  be  of  the  "  ordinary  "  grade. 
Most  makes  are  obtainable  in  two  grades — "  ordinary  "  or 
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"  contrasty  ,;  and  "  portrait  "  or  ct  soft."  The  ordinary  grade 
gives  brighter  prints  than  the  other,  and  as  the  beginner's  nega- 
tives are  more  often  too  weak  than  too  strong,  the  ordinary 
grade  is  to  be  preferred.  Either  "  glossy/ '  or  else  "  platino- 
matt,"  which  has  a  dead  smooth  surface,  like  that  of  a  fine 
drawing  paper.  The  glossy,  as  the  name  indicates,  has  a  shiny 
or  enamelled  surface.  Either  can  be  purchased  of  postcard 
thickness,  and,  as  this  is  much  less  likely  than  paper  to  be 
injured  by  handling  by  anyone  not  accustomed  to  the  manipula- 
tion of  paper  prints  while  wet,  it  is  best  to  get  it. 
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Different  Kinds  of  Plates. 

Rapidity  in  Plates. — Numbers  on  Plate  Boxes. — Ortho- 
chromatic  Plates  with  and  without  a  Colour 
Screen. — Self-screened  Plates  .  — The  Advantages 
of  Backing. 

A GLANCE  through  the  price  list  of  one  of  the  leading 
platemakers  reveals  the  fact  that  he  provides  a  number  of 
different  kinds,  amongst  which  the  photographer  has  to  choose. 
There  is,  first  of  all,  the  "  ordinary  "  or  "  landscape  "  plate, 
which  is  certainly  not  the  best  kind  to  use  for  landscape  work 
in  spite  of  its  name.  Then  there  is  one  which  is  described  as 
11  extra  rapid  "  or  "  instantaneous,"  or  by  some  similar  term 
implying  rapidity,  and  sold  at  the  same  price  as  the 
11  ordinary. "  There  is  probably  a  third  kind,  which  is  still 
more  sensitive,  often  claimed  to  be  "  the  fastest  plate  made," 
and  sold  at  a  higher  price.  These  three  are  not  "  ortho- 
chromatic  "  or  "  isochromatic, "  the  meaning  of  which  terms 
will  be  pointed  out  in  a  moment.  There  may  be  other  non- 
orthochromatic  plates  in  the  list,  such  as  a  "  portrait  "  plate, 
a  "  fine  grain  "  plate,  and  others  made  for  transparencies  and 
lantern  slides,  for  process  work,  for  X-ray  work,  and  so  on. 

Another  group  will  be  the  orthochromatic  plates,  generally 
supplied  in  at  least  two  rapidities.  Amongst  the  orthochromatic 
plates  are  some  known  as  "  non-filter, "  or  "  self -screen,"  or 
"  no-screen,"  or  words  to  that  effect.  There  are  also  *'  pan- 
chromatic "  plates. 

The  question  will  arise  in  the  mind  of  the  beginner,  which 
of  all  these  plates  he  should  select ;  and  he  will  probably 
wonder  whether,  having  chosen,  say,  a  "  portrait  "  plate,  he 
can  use  it  also  for  landscapes,  or  vice  versa. 

Taking  first  that  of  sensitiveness,  it  should  be  understood 
from  the  very  start  that  the  finer  distinctions  which  are  often 
drawn  between  the  sensitiveness,  or  speed,  of  one  sort  and  that 
of  another  may  be  altogether  ignored  in  practical  work.  If 
we  are  using  the  fastest  plates  made  by  A,  and  we  go  from 
those  to  the  fastest  made  by  B,  we  need  make  no  allowance 
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whatever  in  our  exposures,  because  one  box  is  marked  with  a 
speed  number  of  "250,"  for  instance,  and  the  other  11  350." 
Exposures  cannot  be  calculated  to  such  a  nicety,  and,  for- 
tunately for  us,  they  do  not  have  to  be.  We  shall  be  quite 
safe  in  assuming  that  "  extra  rapid  "  is  twice  as  fast  as  the 
"  ordinary  "  or  "  landscape  "  plate,  and  that  the  fastest  of 
all  is  twice  as  fast  as  the  extra  rapid,  and,  therefore,  four 
times  as  fast  as  the  ordinary.  A  subject  which,  on  the  fastest 
plate  of  all,  requires  one  second  to  give  a  fully  exposed  nega- 
tive, will  give  a  fully  exposed  result  on  an  "extra  rapid  " 
with  two  seconds,  and  on  an  a  ordinary  "  with  four  seconds. 

If  we  use  an  exposure  meter  of  the  "  Watkins  "  type, 
we  may  send  to  the  Watkins  Meter  Co.  for  its  card  of  plate 
speeds,  in  which  each  of  the  different  plates  on  the  market  is 
given,  with  a  speed  number  attached,  which  is  the  speed  used 
in  the  meter  ;  but  if  we  have  not  got  the  speed  card,  we  shall 
be  quite  safe  if  we  assume  that  the  "  ordinary  "  plate  has  a 
speed  of  "75  Watkins,"  the  "extra  rapid"  one  of  "150 
Watkins,"  and  the  fastest  of  all  M  300  Watkins."  Roll  and 
cut  films  may  also  be  considered  as  having  a  speed  of  "150 
Watkins,"  although  as  a  matter  of  strict  accuracy  they  would 
be  placed  somewhere  a  little  above  this,  between  the  "  extra 
rapid  "  and  the  very  fastest. 

For  the  beginner  who  uses  a  hand  camera  there  can  be 
no  two  opinions  as  to  which  speed  to  choose.  He  should  select  a 
plate  of  the  intermediate  kind — the  "extra  rapid."  It  will 
be  fast  enough  to  use  for  snapshot  work,  but  at  the  same  time 
it  will  not  make  the  demands  upon  his  skill  which  are  made 
by  the  fastest  plates  of  all.  It  will  be  cheaper  than  these 
also.  When  he  gets  more  expert  he  may  pay  the  extra  money 
and  get  the  very  fastest,  but  many  of  the  best  workers  find 
that  the  "  extra  rapids  "  will  do  all  that  they  require. 

For  time  exposures  made  with  the  camera  on  a  stand, 
when  there  is  nothing  to  be  gained  by  cutting  the  exposure 
short,  there  is  a  good  deal  to  be  said  in  favour  of  "  ordinary  " 
rapidity.  Such  plates  are  to  be  preferred,  on  the  whole, 
for  copying,  architecture,  and  generally  for  what  is  often 
referred  to  as  "  technical  photography  " — the  photography  of 
commodities  for  catalogue  illustration,  for  advertisements, 
and  so  on. 
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It  must  be  remembered  that,  broadly  speaking,  the  faster 
the  plate  the  more  difficult  it  is  to  use.  Less  light  must  be 
employed  in  the  dark  room,  and  the  more  careful  must  we 
be  to  protect  the  plate  from  it  as  much  as  we  can.  Its  extra 
sensitiveness  also  makes  it  more  susceptible  to  chemical  injury 
— that  is  to  say,  it  is  more  easily  "  fogged  "  in  development. 
The  slow  plates  seem  to  develop  up  more  readily  into  the  kind 
of  negative  one  likes  to  get,  taking  on  density  more  quickly 
and  keeping  brighter.  It  is  true  that  modern  improvements 
in  plate  making  have  gone  a  long  way  to  lessen  the  differences 
that  existed  in  favour  of  slow  plates,  and  there  is  now  not  so 
very  much  to  choose  between  the  fastest  and  the  slowest  in 
these  respects.  Still,  there  must  be  some  difference  in  favour 
of  the  slower  plate,  and  this,  for  work  where  rapidity  is  not 
wanted,  would  lead  to  its  selection. 

Nothing  so  far  has  been  said  as  to  the  choice  of  a  make. 
One  cannot  expect  a  platemaker  to  admit  that  his  rivals' 
products  are  as  good  as  his  own,  but  uninterested  parties  will 
not  be  likely  to  contend  that  in  the  case  of  the  leading  manu- 
facturer's products  one  brand  'is  noticeably  inferior  in  quality 
to  any  other.  So  great  is  the  capital  involved  in  the  organisa- 
tion of  a  successful  plate  factory,  the  business  of  which  must 
depend  absolutely  upon  the  confidence  of  its  customers  in  the 
character  and  reliability  of  its  wares,  that  the  utmost  care  is 
taken  in  supervision  and  testing  to  minimise  the  risk  of  a 
single  box  of  defective  plates  getting  on  the  market. 

The  particular  maker  selected  is  therefore  of  no  import- 
ance. What  is  of  importance  is  that  the  user  shall  get  the 
plates  in  as  good  condition  as  they  leave  the  factory.  The 
best  guarantee  of  this  is  to  buy  from  a  dealer  who  turns  over 
his  stock  quickly.  A  good  plan  for  the  beginner  is  to  find  out 
from  his  dealer  the  kind  of  plates  of  which  he  sells  the  most, 
and  to  select  those  for  use.  He  will  then  be  able  to  count  on 
freshly  made  goods  all  the  time.  As  different  makes  vary  in 
the  way  in  which  they  develop  up,  it  is  wise,  having  made  a 
choice,  to  stick  to  that  kind  until  one  is  thoroughly  familiar 
with  its  peculiarities  and  has  mastered  its  use. 

All  the  various  shades  of  colour  met  with  in  Nature  have  to 
be  represented  in  the  photograph  by  different  depths  of  the  same 
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one  tint,  usually  black  or  brown.  As  is  well-known,  some 
colours  "  come  out  "  lighter  in  the  photograph  than  they 
appear  to  the  eye  in  the  original,  and  some  darker.  If  we 
have  red  and  blue  flowers,  for  example,  the  red,  if  at  all  a 
pure  or  scarlet  red,  will  photograph  as  if  they  were  very  dark, 
although  to  the  eye  scarlet  is  a  very  bright  colour,  whereas 
quite  a  deep  blue  flower  will  photograph  as  if  it  were  nearly 
white. 

The  reason  for  this  is  that  the  sensitiveness  of  the  emulsion 
on  a  plate  or  film  is  different  from  that  of  the  eye  in  this 
matter  of  colour.  The  photographic  preparation  is  highly 
sensitive  to  violet,  blue,  and  the  blue-green  ;  not  very  sensitive 
to  green  or  yellow ;  and  nearly  insensitive  to  red.  On  the 
other  hand,  the  eye  is  not  very  sensitive  to  violet  (we  should 
describe  it  as  a  dark  colour),  it  is  more  sensitive  to  blue,  still 
more  so  to  green,  while  yellow  seems  the  brightest  of  all,  red 
showing  a  falling  off. 

With  many  subjects  this  mistranslation  is  of  no  great 
importance,  and  at  times  is  actually  an  improvement.  But 
there  are  very  many  subjects  with  which  it  constitutes  a  great 
drawback.  For  example,  it  is  the  main,  but  not  the  only, 
factor  in  the  loss  of  cloud  forms  in  our  landscape.  The  blue 
expanse  of  heaven  is  to  the  ordinary  photographic  -  plate  as 
bright  as  the  whitest  clouds  seen  against  it,  and  we  therefore 
can  see  little  or  no  difference  between  the  two  in  the  final  print. 
In  portraits  slight,  almost  unnoticeable,  shades  of  yellowish- 
brown  on  the  skin  appear  much  darker  than  they  should  do, 
and  so  a  good  deal  of  retouching  is  required,  especially  when 
we  are  dealing  with  a  freckled  person.  In  landscape,  again, 
the  photographic  emulsion  renders  most  of  the  green  of  the 
foliage  too  dark,  and  does  not  sufficiently  differentiate  between 
the  various  shades  of  green. 

In  order  to  overcome  this  defect,  orthochromatic  plates 
and  films  were  introduced.  In  these  the  emulsion  has  been 
treated  in  such  a  way  that  it  is  distinctly  more  sensitive  than 
before  to  those  colours  to  which  the  eye  is  most  sensitive — 
green,  yellow,  and  orange.  It  is  also  more  sensitive  to  bright 
red,  but  it  is  still  insensitive  to  deep  red.  Later  on,  "  pan- 
chromatic "  plates  were  made — sensitive  even  to  the  deepest 
red.    All  plates  that  are  specially  sensitised  to  render  the 
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various  colours  more  correctly  have  the  syllable  "  chrom  V  in 
their  descriptive  names. 

Although  "  orthochromatic  "  plates  (or  "  isochromatic,,, 
for  the  terms  are  used  indiscriminately)  are  more  sensitive  to 
green  and  yellow  than  plates  which  are  not  orthochromatic,  they 
are  still  quite  disproportionately  sensitive  to  blue  and  violet. 
So  much  so,  that  unless  some  very  special  subject  is  chosen, 
the  orthochromatic  plate  used  by  itself  does  not  give  a  picture 
perceptibly  better  than  its  rival.  But  by  using  with  it  a 
"  colour  screen,"  or  "  light  filter,"  this  can  be  remedied. 

The  "  colour  screen  "  is  generally  made  by  dyeing  a  film 
of  gelatine  or  collodion,  generally  to  a  yellow  colour,  and 
cementing  it  between  two  pieces  of  glass  for  protection.  It  is 
put  somewhere  in  the  course  of  the  light  rays,  before  they 
reach  the  plate  :  the  most  convenient  position  usually  is  close  to 
the  lens,  in  front  of,  in  the  middle  of,  or  behind  it.  The  dye  in 
the  film  is  carefully  adjusted  so  that  it  cuts  off  a  good  deal 
of  the  light  to  which  the  plate  is  disproportionately  sensitive, 
while  allowing  the  rest  to  pass  freely.  The  combined  action 
of  the  "  colour  screen  "  and  the  orthochromatic  emulsion  gives 
a  photograph  in  which  violet,  blue,  green,  and  yellow  are 
represented  in  about  the  same  degrees  of  relative  brightness  as 
they  present  to  the  eye. 

In  order  to  bring  about  this  result  the  "  colour  screen  " 
must  be  deep  enough.  Its  use  necessitates  an  increase  in  the 
exposure,  since  it  cuts  off  a  great  deal  of  that  light  to  which 
the  emulsion  is  most  sensitive,  light  which  otherwise  would  go 
to  make  the  image.  It  is  not  always  possible  to  increase  the 
exposure  sufficiently  to  correct  the  defect  entirely,  so  that  colour 
screens  are  of  different  depths,  to  suit  varying  circum- 
stances. They  are  generally  described  according  to  their  effect 
upon  exposure  with  orthochromatic  plates  of  the  average  kind. 
Thus,  a  "  six-times  "  screen  is  one  which  requires  the  exposure 
with  it  to  be  six  times  as  long  as  without  it. 

Colour  screens  could  be  used  with  plates  that  are  not 
orthochromatic,  and  some  fairly  true  photographs  have  been 
obtained  in  this  way.  But  they  are  only  interesting  as 
curiosities,  as  the  increased  exposure  required  in  such  a  case, 
owing  to  the  non -orthochromatic  plate  being  almost  insensitive 
to  green  and  yellow,  is  too  great  for  it  to  be  of  any  practical 
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value.  Such  a  screen  might  increase  the  exposure  a  thousand 
times  or  more  to  give  as  good  a  result  as  could  be  obtained 
on  an  orthochromatic  plate  with  an  increase  of  only  four  or 
five  times. 

In  recent  years  it  has  become  the  practice  to  issue  plates 
in  which  the  film  itself  has  been  dyed  to  serve  as  a  colour 
screen,  so  that  no  separate  il  light  filter  J'  is  necessary.  They 
are  known  as  "  non-screen, J}  "  self  -screen,"  etc.,  according 
to  the  fancy  of  the  maker.  The  screening  action  of  the  dye 
is  comparatively  small,  in  order  not  to  make  the  exposures, 
with  them  impracticably  long ;  so  that  such  plates  do  not  give 
complete  correction,  or  anything  near  it.  But  they  give  a 
truer  result  than  orthochromatic  plates  used  without  any  screen, 
and  one  very  much  truer  than  plates  which  are  not  ortho- 
chromatic at  all.  Moreover,  there  is  no  reason  why  a  separate 
colour  screen  should  not  be  used  with  such  plates  should  special 
conditions  make  it  advantageous,  provided  the  exposure  is 
increased  accordingly. 

There  is  no  great  difference  between  orthochromatic  and 
non-orthochromatic  plates  in  use,  except  that,  owing  to  their 
sensitiveness  to  yellow,  they  must  be  handled  more  carefully  in 
the  dark  room.  The  ordinary  "  ruby  "  glass  is  not  sufficiently 
reliable  in  this  case,  and  a  specially  prepared  "  safe-light  " 
for  the  purpose  can  be  obtained  from  any  dealer.  Pan- 
chromatic plates,  being  sensitive  to  red,  must  be  worked  in 
total  darkness,  and  are  hardly  material  for  the  beginner ;  but 
there  is  no  reason  why  a  beginner  should  not  use  orthochromatic 
plates,  "  self -screen  73  or  otherwise,  from  the  start,  without  a 
separate  screen  at  first,  getting  one  later  on  as  he  feels  the 
need  for  something  better  in  the  way  of  colour-rendering. 

Plates  can  often  be  bought  "  ready  backed  that  is  to 
say,  with  an  opaque  compound  on  the  glass  side,  which  in 
certain  circumstances  is  very  useful.  Experts  are  agreed  that 
backed  plates  never  give  worse  results  than  unbacked  ones, 
generally  give  much  better  results,  and  in  certain  circumstances 
are  quite  a  necessity.  But  backing  costs  extra,  and  the 
beginner  at  first  is  much  more  likely  to  think  the  backing  a 
nuisance  than  an  advantage,  so  that  he  may  well  defer  using 
backed  plates  until  he  has  reached  a  stage  at  which  he  is  con- 
vinced of  their  superiority,  and  feels  the  need  for  them. 
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Loading  the  Camera. 

Loading  with  Roll-film. — Winding  Off  Exposed  Eilm.^ — 
Loading  with  Plates. — Methods  of  Packing  Plates. 
— Recognising  the  Coated  Side. — Dust. — Precaution 
against  Light  Eog. 

TT  is  not  possible  to  describe  in  detail  the  loading  of  the 
camera,  since  different  patterns  have  to  be  dealt  with  in 
different  ways  :  but  there  are  a  few  general  hints  which  may 
be  given.  It  is  a  good  plan  to  get  the  dealer  to  explain  the 
instrument  as  fully  as  he  can ;  but  not  to  load  it.  It  can 
then  be  taken  home  and  carefully  examined  inside  and  out  in 
full  daylight,  so  that  the  photographer  may  know  just  what 
happens  when  this  screw  is  turned  or  that  button  pressed.  Not 
till  he  has  done  this  should  he  load  it  up  for  use. 

If  it  is  a  roll-Rim  camera,  the  instructions  given  with  the 
film  cartridge  will  be  sufficient.  A  word  or  two  of  caution 
may  be  given  against  allowing  the  protecting  paper  to  unroll 
or  become  loose  on  the  spool,  and  against  inserting  the  taper 
end  unevenly.  In  case  of  accidents,  it  is  well  always  to  load 
up  or  change  the  spools  in  a  place  where  the  light  is  not  too 
strong,  in  a  room,  for  example,  rather  than  out  of  doors,  or 
if  it  must  be  out  of  doors,  in  a  shady  place  and  not  in  direct 
sunshine.  When  the  first  spool  is  exposed  and  has  been  removed 
from  the  camera,  it  should  not  be  grasped  and  screwed  up 
tighter,  as  this  may  injure  the  sensitive  surface;  but  it  should 
be  kept  from  unrolling,  and  stuck  down  and  wrapped  up  without 
loss  of  time. 

The  question  is  sometimes  asked  which  is  the  "  top  "  of 
a  roll-film  camera,  as  the  spool  and  the  detachable  back  are 
both  marked  "  top."  The  reply  is  that  it  is  the  side  which 
is  uppermost  when  the  camera  is  being  held  as  it  would  be  in 
actual  use,  so  that  the  image  can  be  seen  in  the  finder.  After 
loading  the  spool  into  the  camera  it  is  important,  before  putting 
in  the  back,  to  make  quite  sure  that  the  protective  paper  travels 
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quite  evenly  between  the  two  spools.  There  need  be  no  fear 
of  unwinding  the  paper  too  far — there  is  an  ample  length  to 
allow  for  three  or  four  turns  being  given  without  endangering 
the  film.  In  reeling  off  the  first  or  any  fresh  length  of  film 
after  exposure,  the  camera,  if  a  folding  one,  should  always 
be  extended,  i.e.,  with  its  front  drawn  out. 

With  plates,  the  loading  must  be  done  in  the  "  dark 
room,  and  before  actually  darkening  the  room  the  things 
required  should  be  placed  in  order  on  the  table.  The  packet 
of  plates,  if  all  are  not  going  to  be  loaded  at  once,  should  be 
opened  by  cutting  through  the  paper  with  a  sharp  knife,  right 
across  the  middle  of  the  top  and  bottom  and  down  the  sides. 
The  paper  wrapping  can  then  be  slipped  off  bodily,  in  two 
equal  pieces,  and,  if  not  crumpled  up,  can  be  replaced  without 
difficulty.  This  can  be  done  before  darkening  the  room,  as 
the  box  and  wrappings  are  a  full  protection  from  the  light. 

The  dark  slides  or  sheaths  should  be  got  out,  the  interior 
dusted  out  carefully,  and  whatever  is  to  receive  the  plates 
arranged  ready,  so  as  to  leave  the  very  minimum  of  work  to 
be  done  in  the  red  light.  If  the  dark  slides  are  of  that 
common  pattern  in  which  the  plates  are  put  in  from  the  front, 
and  they  do  not  already  contain  exposed  plates,  the  shutters 
should  be  drawn,  not  right  out,  as  that  might  involve  fumbling 
and  delay  in  putting  them  in  again,  but  far  enough  to  allow 
of  the  easy  insertion  of  the  plates.  One  should  make  sure,  too, 
that  the  turn-buttons  are  free. 

The  dark  room  lamp  can  then  be  lit,  and  when  it  is  seen 
to  be  burning  properly  all  white  light  may  be  excluded.  The 
first  time  anything  of  the  kind  is  done,  it  will  be  well  to  wait 
a  minute  or  two  at  this  stage  for  the  eyes  to  get  accustomed 
to  the  dim  light ;  but  to  do  this  one  must  not  gaze  at  the  lamp — 
in  fact,  it  will  be  better  to  turn  its  face  to  the  wall. 

Unless  the  blocking  out  has  been  very  carefully  done, 
after  a  minute  or  two  in  the  semi-darkness,  rays  of  white  light 
from  unsuspected  openings  will  be  seen.  In  theory  all  these 
should  be  blocked  up,  of  course ;  but  in  practice  if  the  holes 
are  small  ones — such  as  a  keyhole,  for  example — and  are  so 
placed  that  there  is  no  possibility  of  the  light  which  enters  by 
them  shining  directly  on  the  plates  or  some  reflecting  surface 
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near  the  plate,  no  great  harm  will  be  done.  At  the  same  time, 
it  is  well  to  remember  that  any  scattered  white  light  lessens 
the  total  time  which  a  plate  can  be  left  uncovered  without  any 
risk  of  fog. 

On  opening  the  box  of  plates,  it  will  be  found  to  contain 
one  or  more  packets  :  and  the  particular  method  of  packing  that 
is  adopted  by  the  maker  should  be  carefully  noticed  :  because 
this  is  always  the  same  as  far  as  that  maker  is  concerned,  and 
so  when  once  learnt  it  becomes  easy  to  do  the  loading  in  com- 
plete darkness,  which  is  the  course  followed  by  most  expert 
workers,  and  has  much  to  recommend  it.  The  beginner  may 
look  at  the  plate  to  see  which  is  the  coated  side ;  but  this  should 
not  be  necessary  after  a  little  practice.  There  is  a  distinct 
difference,  even  in  the  red  light,  between  the  coated  and  the 
uncoated  sides.  One  has  a  beautiful,  even,  opalescent  look — 
this  is  the  face ;  the  glass  side  seems  darker  as  a  whole,  but 
more  highly  reflecting. 

Some  plates  are  wrapped  in  pairs,  a  few  in  sixes,  but  the 
majority  in  packets  of  four,  and  it  is  invariably  the  case  that 
each  two  plates  are  put  face  to  face,  so  that,  the  glass  sides 
being  outwards,  the  delicate  film  is  protected.  Little  cardboard 
separators  are  generally  used  at  the  edges  to  keep  them  from 
actual  contact. 

A  method  sometimes  adopted  with  small  plates  is  to 
make  them  twice  the  size  of  the  plate  and  to  cut  the  glass  in 
half,  but  to  leave  the  film  intact.  The  two  plates  are  then  folded 
together  like  a  book,  the  film  acting  as  a  hinge.  On  unpacking 
such  a  pair  of  plates,  if  they  are  opened  quickly,  as  one  would 
open  a  book  not  caring  whether  the  back  was  broken  or  not, 
the  film  splits  and  the  two  plates  separate. 

It  is  of  the  utmost  importance  never  to  touch  the  film  side 
of  a  plate  with  the  fingers ;  however  clean  they  may  be,  a 
mark  will  show  on  development.  One  must  learn  to  handle 
plates  entirely  by  their  edges.  There  is  no  need  to  dust  the 
surface  of  the  plate ;  there  is  sure  to  be  no  dust  on  it  wrhen  it 
is  unpacked,  and  dust  must  be  kept  off  it,  not  wiped  off.  The 
gelatine  has  electrical  properties,  and  any  light  dusting  of  its 
surface  causes  it  to  be  electrified,  and  so  to  attract  dust  there 
may  be  in  the  air. 
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No  more  than  one  packet  of  the  plates  should  be  opened 
at  a  time,  and  it  should  be  left  where  the  light  does  not  shine 
on  it.  The  lid  of  the  box  can  be  used  as  a  temporary  cover. 
Holding  one  plate  by  its  edges,  it  is  put  into  the  dark  slide  or 
sheath,  all  this  being  done  in  a  position  where  the  direct  light 
from  the  lamp  cannot  reach  it.  Some  workers  put  the  lamp 
on  another  table  behind  them,  so  that  the  loading  is  done  in 
the  shadow  of  the  body. 

When  the  plate  is  in,  and  before  closing  the  shutter  or 
putting  the  sheath  in  the  slide,  one  may  just  glance  at  its 
surface  in  the  light  of  the  lamp,  to  make  quite  sure  the  coated 
side  is  outwards. 

When  all  the  plates  to  be  put  in  are  in  place  and  protected, 
the  remainder,  if  any,  are  wrapped  up  and  the  box  closed ; 
and  only  when  this  is  done  can  white  light  be  admitted.  If 
there  is  an  odd  plate  over  in  the  packet  without. a  companion 
to  go  film  to  film  with  it  and  protect  it,  the  best  thing  to  do 
is  not  to  wrap  it  up  at  all,  as  .the  brown  wrapping  paper  in 
contact  with  the  film  might  affect  it.  Even  putting  it  down 
on  the  glass  side  of  another  may  injure  it.  I  have  known  bad 
cases  of  finger  marks  transferred  to  a  plate  in  this  way.  If  the 
packets  when  duly  wrapped  up  are  put  back  in  the  box,  the 
odd  plate  can  be  placed  face  upwards  on  top  of  them,  and 
the  box  will  usually  be  found  quite  an  efficient  protection, 
especially  if  its  outer  wrapping  paper  is  replaced.  It  should 
be  fastened  with  a  gummed  label,  or  in  some  similar  way,  to 
indicate  that  it  contains  sensitive  plates,  and  to  prevent  it  being 
opened  accidentally  or  by  some  curious  person. 

It  may  be  thought  that  all  this  care  to  avoid  exposing  the 
plate  even  momentarily  to  light  is  unnecessary.  There  are 
photographers  who  work  on  a  bench  on  which  the  red  lamp 
shines  all  the  time,  and  yet  get  perfectly  clean  negatives.  But 
then  they  have  to  use  a  form  of  light  in  ^which  seeing  anything 
that  is  not  close  up  to  the  lamp  is  quite  out  of  the  question, 
and  their  work  necessarily  suffers  from  being  carried  out  under 
such  conditions.  The  dark  room  light  should  be  bright  enough 
to  enable  any  printed  instructions  to  be  read  with  comfort.  If 
anything  is  wanted  from  another  part  of  the  room  it  can  be 
seen,  not  groped  for,  and  there  will  be  a  minimum  of  breakage 

74 


LOADING  THE  CAMERA. 


and  loss  due  to  working  in  a  feeble  illumination.  The  comfort 
of  plenty  of  light  is  well  worth  the  little  extra  care.  The  light 
is  used  to  see  by,  and  should  therefore  only  be  allowed  to 
reach  the  sensitive  material  during  the  very  brief  moments 
when  it  has  to  be  seen.  There  is  a  limit  to  the  exposure  which 
any  plate  can  receive  without  injury,  and  the  more  careful  we 
are  during  the  preliminaries,  the  greater  will  be  the  margin 
of  exposure  left  to  be  utilised  when  it  may  be  actually  necessary 
— that  is  to  say,  during  the  development. 

It  should  also  be  remembered  in  dark  room  work  that 
the  illumination  decreases  with  the  square  of  the  distance  from 
the  lamp  :  so  that  a  plate  one  foot  from  the  lamp  will  be  as 
badly  fogged  in  ten  seconds  as  it  would  be  in  ninety  seconds 
at  three  feet,  or  in  six  minutes  at  six  feet.  This  is  as  far  as 
direct  light  is  concerned.  Light  reflected  from  the  walls  and 
other  objects  in  the  room,  with  any  reasonable  kind  of  dark 
room  lamp  at  all,  is  practically  harmless,  from  the  combined 
effects  of  distance  and  absorption. 


75 


CHAPTER  X. 


Fixed  Focus  Cameras. 

The  Meaning  of  Fixed  Focus. — The  Infinity  Point. — 
Focussing  with  Magnifiers. — The  Effect  of  the 
Magnifier  on  Exposure. — Depth  of  Focus  and 
Magnifier. 

TATHEN  using  high-class  lenses,  and  working  at  a  large 
"  aperture,  the  focussing  has  to  be  very  carefully  done. 
With  an  anastigmat  at  f/6  the  slightest  movement  of  the 
ground-glass  would  be  sufficient  to  destroy  the  definition, 
whereas  with  a  cheaper  type  of  lens  working  at,  say,  f  / 1 1  or 
f/16,  a  similar  movement  might  make  no  perceptible  difference 
at  all.  Hence  it  follows  that  it  is  not  sufficient  to  buy  a  costly 
instrument  to  bring  about  an  improvement  in  one's  work  :  we 
must  also  learn  to  use  it  properly.  If  we  do  not,  the  fine  lens 
may  actually  mean  that  the  work  done  is  worse  instead  of 
better. 

As  a  clear,  distinct  picture  depends  so  very  largely  upon 
the  way  in  which  the  focussing  has  been  performed,  it  will  be 
well  to  go  into  this  subject  a  little  more  closely.  And  first,  we 
may  note  the  methods  of  focussing. 

In  the  simplest  form  of  camera  there  is  no  arrangement 
for  focussing  at  all.  The  film  or  plate  is  at  one  fixed  distance 
from  the  lens,  decided  by  the  maker  of  the  apparatus,  and  it 
cannot  be  moved.  The  only  way  such  cameras  can  be  focussed 
is  by  the  use  of  what  are  called  "  magnifiers.' '  Then  there  is 
the  type  of  camera  in  which  focussing  is  done  by  scale  :  the 
photographer  estimating  or  measuring  the  distance  of  the 
object  which  he  wishes  to  get  sharp,  and  setting  a  pointer  to 
that  distance  marked  on  the  scale.  Finally  there  is  the  reflex 
and  the  ordinary  stand  camera,  in  each  of  which  there  is  a 
ground-glass  focussing  screen,  on  which  the  image  formed  by 
the  lens  can  actually  be  seen,  and  the  focussing  screw  turned 
until  that  image  looks  at  its  sharpest. 
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Taking  these  three  types  in  order,  we  have  the  non- 
focussing  or  "  fixed  focus  "  camera  first.  A  great  many 
beginners  seem  to  think  that  a  camera  of  this  sort  is  something 
of  an  entirely  different  kind  from  the  others,  and  that  there 
is  some  great  merit  in  the  fact  that  it  does  not  require  any 
focussing.  But  this  is  due  to  a  misunderstanding.  Any  camera 
can  be  made  a  "  fixed  focus  "  camera,  as  has  already  been 
pointed  out,  by  the  simple  expedient  of  opening  it  out  to  a 
certain  point  and  leaving  it  there ;  it  will  then  work  in  every 
way  exactly  as  does  a  camera  of  fixed  focus  type. 

A  fixed  focus  camera,  then,  is  not  one  by  which  all  neces- 
sity for  focussing  has  been  done  away  with,  but  merely  one  in 
which  no  provision  for  focussing  has  been  made,  whether  the 
photographer  wishes  to  focus  or  not.  And  it  cannot  be  put 
too  emphatically  that,  however  much  the  beginner  may  be 
struck  by  the  apparent  advantage  of  "  fixed  focus,' 1  he  will 
have  done  very  little  photography  indeed  before  he  finds  him- 
self anxious  to  photograph  some  subject  which  can  only  be 
dealt  with  successfully  by  means  of  a  camera  provided  with 
some  means  for  focussing. 

To  understand  the  nature  of  a  fixed  focus  camera  we 
must  first  note  why  it  is  necessary  to  focus  at  all.  We  have  seen 
(Chaps.  III.  and  IV.)  that  for  each  distance  in  front  of  the  lens 
that  an  object  may  be,  there  is  some  distance  behind  the  lens  at 
which  the  plate  or  film  must  be  placed,  in  order  that  the  image 
formed  by  the  lens  may  be  sharp  :  and  that  the  nearer  the  object 
is  to  the  lens,  the  further  from  the  lens  must  we  have  the  plate 
or  film ;  while,  up  to  a  certain  point,  the  more  distant  the  object, 
the  closer  to  the  lens  must  the  plate  or  film  approach. 

If  we  were  to  place  some  object  very  near  the  camera, 
say,  for  example,  only  a  couple  of  feet  in  front  of  the  lens, 
and  focus  the  image  sharply  on  the  ground-glass  screen  :  and 
if,  having  done  this,  we  were  to  move  the  object  until  it  was 
not  two  feet,  but  three  feet,  away,  we  should  have  to  bring 
the  ground-glass  appreciably  nearer  to  the  lens,  in  order  to 
get  the  image  sharp  once  more.  We  might  have  to  move  it 
by  as  much  as  two  inches  to  do  this.  If  we  then  moved  the 
object  another  foot  further  away,  we  should  find  that,  although 
we  had  once  more  to  bring  the  ground -glass  nearer  to  the  lens, 
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this  second  foot  did  not  call  for  as  great  a  movement  as  two 
inches.  We  might  only  have  to  move  it  about  an  inch.  If  we 
again  moved  the  object  a  foot  further  away,  the  movement  of 
the  ground-glass  required  to  bring  the  image  sharp  is  still 
less,  say  about  half  an  inch,  and  with  a  further  foot  it  is  only 
about  a  quarter  of  an  inch,  and  so  on  until  we  very  soon  find 
that  the  movement  of  the  ground-glass  to  accommodate  the 
focussing  to  an  extra  foot  in  the  distance  of  the  object  is 
negligible.  When  once  this  distance  of  the  object  has  been 
reached  we  can  move  the  object  as  far  beyond  that  distance  as 
ever  we  like  without  its  image  being  made  any  less  sharp 
thereby,  or  requiring  refocussing.  This  holds  true  up  to  any 
distance  whatever.  If  we  could  photograph  an  object  at  an 
infinite  distance  from  the  camera  it  would  still  be  sharp. 

Therefore,  when  the  camera  has  its  focussing  screen  at 
such  a  position  that  it  requires  no  further  adjustment  for  any 
increased  distance  of  the  object,  we  say  it  is  "  focussed  for 
infinity." 

In  cameras  fitted  with  a  focussing  scale  this  point  is 
usually  marked  "  Inf.,"  but  sometimes  it  is  indicated  thus  <x 
by  a  mark  something  like  a  figure  8  with  a  gap  in  its  top  hook 
and  lying  on  its  side,  which  is  the  mathematician's  symbol  for 
"  infinity." 

To  take  some  definite  case,  we  will  suppose  that  we  have 
found  that  when,  with  some  particular  lens  and  its  largest 
stop,  the  image  of  an  object  at  nine  yards  distance  is  sharp, 
we  can  move  that  object  as  much  further  away  as  we  like 
without  making  its  image  any  less  sharp  :  then  it  is  quite 
obvious  that  if  we  leave  the  focussing  of  the  camera  alone 
thereafter,  or  if  we  fix  it  in  that  position  with  a  screw  or  nail, 
we  have  a  camera  with  which  we  can  photograph  all  objects, 
provided  they  are  not  less  than  nine  yards  from  the  camera, 
without  any  further  focussing  at  all.  We  shall  have  turned  a 
focussing  camera  into  one  of  fixed  focus. 

Anyone  to  whom  this  explanation  of  "  fixed  focus  "  is 
new  will  probably  think  that  if  only  lenses  could  be  made 
which  would  bring  that  distance  beyond  which  all  objects  are 
sharp  fairly  close  to  the  camera  they  would  become  very 
popular.    If,  for  example,  we  could  make  a  lens  that  required 
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no  focussing  for  anything  more  than  a  yard  away,  we  should 
do  away  with  the  trouble  of  focussing  almost  entirely  :  for  it 
would  be  very  seldom  indeed  that  we  should  require  the  object 
within  a  yard  of  the  camera.  Such  a  reflection  would  be 
quite  sound. 

It  will,  perhaps,  come  as  a  surprise  to  anyone  making  it 
to  be  told  that  nothing  could  be  much  easier  than  to  construct 
such  a  lens.    But  it  would,  nevertheless,  be  true. 

If  the  photographer  possesses  any  photographic  lens  at 
all,  no  matter  what  may  be  its  pattern,  or  its  quality,  or  size, 
he  can  arrange  it  quite  simply,  so  that  it  shall  need  no 
focussing  at  all,  but  will  give  a  perfectly  sharp  image  of 
everything  that  is  more  than  a  yard  away.  But  in  all  these 
lens  matters  we  have  to  adopt  compromises.  If  we  wish  to  get 
so  great  an  advantage  as  that,  in  one  direction,  we  have  to  pay 
a  high  price  for  it  in  another.  It  is  not  a  pecuniary  price  in 
this  case  at  all,  but  it  is  one  of  great  importance,  especially 
to  the  hand  camera  worker  :  it  is  paid  in  rapidity. 

The  smaller  the  stop  in  the  lens  the  nearer  can  we  bring 
the  point  beyond  which  everything  is  in  focus.  For  instance, 
if  we  have  a  lens  which  will  work  at  f/5.6,  we  may  find  that 
the  nearest  point  to  which  an  object  can  be  brought,  and  still 
be  sharp  at  the  same  time  that  everything  beyond  it  is  sharp, 
will  be  twelve  yards.  If  we  stop  down  to  f/8,  however,  that 
distance  is  reduced  to  nine  yards,  at  fin  it  is  six  yards,  at 
f/16  it  is  four  yards  and  a  half,  and  at  f/22  it  is  only  three 
yards,  and  so  on. 

There  is  another  factor,  however,  which  also  comes  into 
play,  and  that  is  the  focus  of  the  lens.  The  shorter  the  focus 
of  the  lens,  the  f/-  number  of  the  stop  remaining  the  same, 
the  nearer  will  be  the  point  beyond  which  everything  is  in 
focus.  For  example,  if  we  examine  a  number  of  lenses  of 
different  foci,  all  working  at  f/8,  let  us  say,  we  shall  find 
that  with  a  4^in.  focus  lens  seven  yards  may  be  the  distance 
beyond  which  everything  is  in  focus  ;  with  a  5m.  lens  the  dis- 
tance is  increased  to  nine  yards,  and  with  a  6in.  lens  to 
twelve  yards. 

It  is  clear  from  these  facts,  which  apply  equally  to  all 
lenses,  from  the  simplest  single  lens  to  the  most  elaborate 
and  costly  anastigmat,  that  a  fixed  focus  camera  to  be  of  much 
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use  must  either  have  a  lens  which  works  at  a  comparatively 
small  stop,  or  else  one  of  very  short  focus.  Short  focus  lenses 
are  not  of  much  service  except  for  pictures  of  a  very  small 
size  :  so  that  a  camera  of  fixed  focus  type  can  only  be  used 
with  a  small  size  of  picture.  Quarter-plate  (4^  x  3^in.)  is  the 
largest  size  that  is  practical  for  working  at  fixed  focus,  and 
even  that  has  great  limitations.  For  instance,  a  quarter-plate 
fixed  focus  camera  requires  its  lens  to  be  stopped  down  to 
f/16,  or  to  f/11  at  the  largest,  to  be  really  usable. 

It  will  be  understood  now  how  it  comes  about  that  in  such 
sizes  as  quarter-plate,  fixed  focus  cameras  are  very  seldom 
quoted  with  anything  better  than  single  lenses,  or,  at  the  best, 
rapid  rectilinears.  The  great  merit  of  the  more  expensive 
lenses  is  that  they  can  be  used  at  a  large  aperture,  and,  as  the 
adoption  of  the  fixed  focus  principle  compels  us  to  use  a  small 
aperture,  there  is  little  or  nothing  to  be  gained  by  having  the 
more  expensive  lens.  In  very  small  cameras  of  the  "  vest 
pocket  "  type  the  lenses  used  are  much  shorter  in  focus,  and 
they  can  therefore  be  used  at  fixed  focus  with  a  larger  stop. 
Hence  on  these  tiny  instruments  one  often  sees  a  high-class 
anastigmat  lens ;  because,  in  spite  of  the  fixed  focus,  we  can 
use  it  at  a  large  aperture. 

For  sizes  that  are  decidedly  smaller  than  quarter-plate,  a 
fixed  focus  camera,  being  cheap  to  make,  affords  a  low-priced 
instrument  with  which  to  start  photography.  There  is  no 
reason  why  a  beginner  should  not  purchase  a  camera  of  this 
kind,  if  he  does  so  with  his  eyes  open.  I  mean  by  this  if 
he  recognises  that  "  fixed  focus  "  is  not  an  advantage  or  merit, 
which  will  make  his  photography  simpler ;  it  does  not  do  that, 
in  spite  of  the  fact  that  focussing  does  not  have  to  be  done. 
It  is  essentially  a  limitation  which,  for  financial  reasons,  he 
may  decide  to  impose  upon  himself.  He  may  be  quite  certain, 
as  I  have  said  before,  that  the  time  will  soon  come  when  he 
will  wish  he  had  no  such  limitation,  and  will  feel  that  the 
larger  aperture  of  lens,  and  the  increased  scope  which  it  gives 
his  work,  would  more  than  repay  him  for  the  trouble  of  having 
to  focus  his  picture  before  he  proceeds  to  take  it.  The  fixed 
focus  stage  may  very  well  be  a  stage  in  one's  photographic 
career;  but  if  anything  beyond  the  most  elementary  work  is 
to  be  done  it  will  soon  be  left  behind. 
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It  has  been  pointed  out  that  the  only  way  by  which  a  fixed 
focus  camera  can  be  focussed  is  by  the  use  of  "  magnifiers. " 
A  "magnifier"  is  a  supplementary  lens,  attached  to  the 
original  lens  of  the  camera  for  some  special  purpose — usually, 
but  not  always,  for  focussing.  In  its  cheapest  form,  the 
magnifier  is  merely  a  single  glass  or  spectacle  lens.  But  there  are 
magnifiers  on  the  market  which  consist  of  two  glasses,  cemented 
together  so  as  to  form  a  "  single  combination."  Such  a  com- 
bination is  "  achromatic,"  and  may  reasonably  be  expected  to 
give  an  image  with  better  definition  than  the  other  kind ; 
although  in  actual  practice  the  difference  is  usually  very  slight. 

A  "  magnifier  "  is  generally  what  its  name  implies — a 
magnifying  glass  or  "  positive  "  lens — a  spectacle  lens  of  the 
kind  used  by  far-sighted  or  old  people.  For  certain  purposes, 
however,  it  may  be  the  other  kind  of  lens,  a  diminishing  glass 
or  "negative"  lens,  such  as  the  spectacle  lenses  used  to 
correct  short  sight. 

When  a  magnifier  is  being  used  for  focussing  purposes,  it  is 
performing  exactly  the  same  function  that  it  does  in  the 
spectacles  of  a  far  or  short-sighted  person,  as  the  case  may 
be.  Anyone  with  far  sight  has  eyes  comparable  to  a  fixed- 
focus  camera,  which  has  its  extension  so  arranged  that  it  gives 
a  sharp  image  of  distant  objects,  but  an  indistinct  one  of  near 
objects.  The  person  with  vision  of  this  type  who  wishes  to  see 
something  close  at  hand  more  clearly,  provides  the  lenses  of 
his  eyes  with  magnifiers  in  the  shape  of  a  pair  of  spectacles ; 
and  the  combination  of  the  lens  of  the  eye  with  the  magnifier 
forms  a  compound  lens  of  shorter  focus  than  before;  so  that 
the  near  objects,  which  were  formerly  seen  only  in  an  indistinct 
or  blurred  manner,  are  now  sharply  focussed  on  the  retina. 

Just  as  it  is  important  for  good  vision  that  the  spectacles 
should  be  as  near  as  convenient  to  the  eyes,  and  the  eyes  should 
look  straight  through  the  centre  of  them,  so  should  the  mag- 
nifier be  set  on  the  camera  as  close  as  possible  to  the  camera 
lens,  and  strictly  central  with  it.  In  the  majority  of  cases 
the  magnifier  is  put  in  front  of  the  camera  lens,  that  is  to  say, 
between  the  lens  and  the  object ;  but,  in  certain  circumstances 
it  may  be  put  behind  it,  and,  within  limits,  the  effect  is  the 
same.    It  is  important,  of  course,  that  it  should  be  quite  clean 
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and  free  from  dust,  but,  just  as  with  the  camera  lens  itself, 
the  magnifier  should  be  kept  where  dirt  cannot  get  to  it,  rather 
than  be  frequently  rubbed. 

The  lens  in  the  camera,  regarded  as  a  whole,  is  a  positive 
lens  :  as  can  be  seen  at  a  glance,  if  it  is  removable,  since 
held  in  the  hand,  it  acts  like  any  other  magnifying  glass.  A 
magnifier  which  is  also  a  positive  lens,  added  to  the  camera 
lens,  forms  a  combination  which  is  of  shorter  focus  than  either 
the  camera  lens  or  the  magnifier  taken  by  itself.  It  is  upon 
this  fact  that  the  use  of  the  magnifier  for  focussing  is  based. 

This  can  be  made  clear  by  taking  an  actual  example.  We 
will  suppose  that  we  have  a  fixed-focus  camera  with  a  lens  of 
six  inches  focal  length ;  then,  for  distant  objects  to  be  sharply 
defined,  the  plate  in  such  a  camera  is  fixed,  once  for  all,  six 
inches  away  from  the  lens.  If  we  try  to  photograph  some 
object  only  three  feet  from  the  camera,  we  shall  get  a  blurred 
picture,  because — as  can  be  found  by  a  simple  calculation, 
about  which  we  need  not  trouble  further  for  the  moment — for 
a  six-inch  lens  to  give  a  perfectly  sharp  image  of  an  object 
three  feet  away,  there  must  be  a  space  not  merely  of  six  inches, 
such  as  we  have,  but  of  a  little  more  than  seven  inches  between 
the  lens  and  the  plate. 

A  similar  calculation  will  tell  us  that  to  get  a  sharp  image 
of  an  object  three  feet  from  the  camera,  with  a  space  of  six 
inches  between  the  lens  and  the  plate,  we  must  employ  a  lens 
not  of  six  inches  focus,  but  of  a  focus  of  five  and  one-seventh 
inches.  So  that  in  such  a  case  we  should  have  to  employ  a 
magnifier  which  would  give  us  a  combination  having  a  focus 
of  five  and  one-seventh  inches  instead  of  six  inches.  In  the 
same  way,  if  we  wished  to  get  an  object  at  five  feet  from  the 
camera  quite  sharp,  we  should  have  to  use  a  magnifier  which, 
with  the  lens  we  have  on  the  camera,  would  give  us  a  com- 
bination with  a  focus  of  approximately  five  and  a  half 
inches  focus. 

The  magnifiers  which  are  supplied  all  ready  mounted  to 
fit  on  the  camera  are  generally  known  by  the  distance  of  the 
object  which  they  will  give  in  focus  when  fitted  to  the  camera 
lens.  Thus  a  four-foot  magnifier  gives  a  sharp  image  of  an 
object  four  feet  away.    But  they  are  sometimes  described  by  the 
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nature  of  the  work  for  which  they  are  used.  Thus  a  "  portrait 
magnifier  "  will  give  a  sharp  image  of  an  object  about  four  feet 
from  the  camera,  which  distance  will  be  about  right  for  a  head 
and  shoulders  portrait ;  and  a  "  copying  magnifier/'  which  gives 
a  sharp  image  of  an  object  nine  or  ten  inches  from  the  camera, 
will  yield  a  copy  the  same  size  as  the  original. 

There  is  no  reason  why  the  photographer  should  keep  to 
the  magnifiers  which  are  supplied  for  that  special  purpose. 
He  will  find  that  ordinary  spectacle  lenses,  put  up  in  some 
simple  home-made  mount,  will  do  just  as  well.  As  a  rough 
guide,  he  may  remember  that  to  give  a  sharp  image  of  an 
object  at  any  particular  distance  from  the  camera  the  focus 
of  the  magnifier  should  be  the  same  as  the  distance  the  object 
is  to  be.  Thus  a  magnifier  of  eighteen  inches  focus,  applied 
to  the  ordinary  fixed-focus  camera,  will  cause  the  image  to  be 
sharp  if  the  object  itself  is  eighteen  inches  away. 

If  he  does  not  know  the  focus  of  his  magnifier,  he  can 
find  it  with  sufficient  accuracy  by  using  the  magnifier  as  a 
burning  glass,  and  measuring  its  distance  from  the  spot  of 
light  forming  the  image  of  the  sun,  when  this  spot  is  in  its 
most  concentrated  form. 

Magnifiers  generally  being  nothing  more  than  simple  un- 
corrected lenses,  they  are  bound  to  affect  injuriously  the 
character  of  the  definition  obtained.  The  image  with  a  magnifier 
attached  is  not  quite  so  sharp  as  that  given  by  the  camera  lens 
without  it ;  at  any  rate  in  theory.  In  practice,  as  the  lenses 
in  such  cameras  are  themselves  usually  only  very  simple  forms, 
although  not  entirely  uncorrected,  and  the  magnifier  is  a  com- 
paratively weak  form  of  lens,  its  use  does  not  make  any 
perceptible  difference  to  the  definition.  It  is  better,  all  the 
same,  to  use  a  smaller  stop  when  the  lens  is  coupled  with 
a  magnifier,  if  the  work  is  such  that  the  increased  exposure  is 
not  any  detriment. 

This  brings  us  to  consider  the  question  of  exposure  as  it 
is  affected  by  a  magnifier  :  and  here  it  may  be  said  at  once 
that,  when  a  magnifier  is  used  with  a  fixed-focus  camera,  the 
exposures  given  are  not  affected,  so  far  as  the  influence  of  the 
magnifier  itself  is  concerned.  Why  this  should  be  the  case  is 
easily  explained. 
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The  lens  affects  the  exposure,  as  already  pointed  out, 
according  to  the  relationship  between  the  diameter  of  the 
opening  in  the  stop  and  the  focal  length.  For  exposure 
purposes  we  may  take  the  focal  length  as  being  the  distance 
between  the  plate  and  the  lens — the  camera  extension,  in  other 
words.  The  magnifier  does  not  alter  this  :  in  fact,  it  is  used 
expressly  because  we  cannot  alter  this.  Moreover,  if  the 
magnifier  is  large  enough,  it  does  not  affect  the  size  of  the 
aperture  in  the  lens.  So  that  although,  nominally,  the 
magnifier  has  been  used  to  change  the  focus  of  the  lens,  as 
we  have  seen ;  actually  the  aperture  and  the  focus  remain 
the  same,  and  the  exposure  does  not  have  to  be  altered  merely 
because  a  magnifier  is  in  use. 

To  avoid  misunderstanding,  however,  it  is  necessary  to 
point  out  that,  as  a  magnifier  is  used  in  order  that  we  can 
photograph  objects  near  the  camera,  and  as  such  objects 
generally  have  heavier  shadows  than  are  to  be  found  in  more 
distant  objects,  it  will  happen  that,  in  most  cases  in  which  a 
magnifier  has  to  be  used,  the  exposure  must  be  increased. 
The  exposure  necessary  is  also  affected  directly  by  the  magnifier 
when  this  is  used,  as  it  sometimes  is,  for  quite  another  purpose, 
on  focussing  cameras  :    but  this  need  not  concern  us  here. 

Some  workers  do  not  quite  grasp  the  reason  why  a 
magnifier  is  used.  No  magnifier  will  enable  us  to  get  a  sharp 
image  of  a  near  object  and  at  the  same  time  get  the  distance 
sharp  too.  If  the  camera  is  set  to  give  distant  objects  in  sharp 
focus,  the  addition  of  a  magnifier  will  throw  the  distance  out 
of  focus,  while  bringing  into  focus  near  objects  which  previously 
were  blurry.  If  we  desire  to  get  both  near  and  distant  objects 
sharp  at  the  same  time,  either  we  must  stop  down  or  we 
must  add  a  magnifier  and  stop  down  as  well.  Whether 
one  or  both  will  be  required  will  depend  on  circumstances, 
and  must  be  ascertained  by  trial,  if  the  photographer  has  not 
already  experience  enough  to  tell  him  what  to  do. 

When  buying  a  set  of  magnifiers,  it  will  be  well  to  find 
out  by  experiment  with  each,  what  is  the  precise  distance  at 
which  an  object  should  be  placed  with  it  to  give  the  maximum 
of  sharpness.  It  is  easily  done.  The  camera  may  be  put  on 
the  table  and  then,  at  the  distance  which  is  nominally  correct 
for  the  magnifier,  we  may  set  up  a  book  with  some  lettering 
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on  its  back.  On  each  side  of  this  book  we  may  set  up  two  or 
three  others :  those  on  one  side  at  gradually  increasing 
distances,  those  on  the  other  at  decreasing  distances.  The 
exposure  of  a  plate  will  then  show  us  at  once  whether  the 
distance  of  greatest  sharpness  is  the  nominal  one,  in  which 
case  the  centre  book  will  be  shown  most  distinctly,  or  whether 
it  is  one  of  the  other  distances.  In  making  such  a  trial,  it 
is  important  to  have  the  images  of  the  objects  which  are  at 
different  distances,  all  fairly  near  the  centre  of  the  plate.  If 
we  do  not,  then  the  test  may  be  vitiated  by  a  defect  present  in 
many  lenses,  and  known  as  "  curvature  of  the  field. " 

Magnifiers  form  a  very  cheap  and  simple  method  of 
focussing  near  objects  with  fixed-focus  cameras,  and  therefore 
they  have  come  into  extensive  use.  There  is  nothing  to  be  said 
against  them  for  the  purposes  to  which  they  are  put :  but  it 
must  not  be  supposed  that  they  are  anything  more  than  a 
makeshift,  or  that  they  are  a  complete  and  effective  substitute 
for  a  proper  focussing  camera.  For  instance,  they  allow  of 
no  intermediate  stages  of  focussing.  A  two-foot  magnifier  is 
correct  for  objects  at  two  feet;  but  if  we  wish  to  photograph 
objects  at  eighteen  inches,  or  at  three  feet,  then  we  must  get 
additional  magnifiers  to  work  at  such  distances. 

With  highly  corrected  lenses  working  at  a  large  aperture, 
magnifiers  are  not  very  suitable,  as  they  would  then  perceptibly 
degrade  the  quality  of  the  definition.  They  are  only  effective 
on  the  comparatively  slow  lenses  fitted  to  the  cameras  of  fixed  - 
focus  type. 

There  is  another  objection  which  can  be  raised  to  them 
for  certain  purposes.  This  applies  particularly  to  the  case  of 
portrait  magnifiers.  To  get  a  head  and  shoulders  portrait  the 
magnifier  requires  the  camera  to  be  within  three  or  four  feet 
of  the  sitter,  and  at  such  a  distance  the  perspective  rendering 
is  not  very  good — we  shall  get  what  is  called  a  wide-angle 
effect.  It  is  far  better  in  such  a  case  to  be  satisfied  with  the 
smaller  picture  obtained  at  a  greater  distance  without  the 
magnifier  :  and,  if  a  larger  image  is  wanted,  to  enlarge  the  head 
and  shoulders  only.  But,  as  has  been  said,  they  have  their 
uses.  They  certainly  much  extend  the  working  capacity  of 
the  ordinary  fixed-focus  hand  camera. 


85 


CHAPTER  XI. 


Focussing. 

Focussing  with  a  Screen. — Finding  the  Stop  to  Use. — 

Focussing    by    Scale.  —  Estimating    Distances.  — 

Checking  the  Scale. — Alternate  Scales  for  Films 

and  Plates. — The  Infinity  Catch. 
TpOR  purposes  of  explanation  it  will  be  better  to  take  first  the 

type  of  camera  which  has  a  ground -glass  focussing  screen  : 
partly  because  what  has  to  be  said  about  it  will  help  to  throw 
light  on  the  topic  of  focussing  by  scale,  and  partly  because 
a  very  great  many  of  the  cameras  which  focus  by  scale  also 
have  a  ground-glass  focussing  screen,  or  can  be  fitted  with  one. 

We  have  seen  that  the  nearer  an  object  is  to  the  camera 
the  greater  must  be  the  distance  between  the  ground -glass  and 
the  lens  for  the  image  to  be  sharp,  and  we  have  also  learnt 
that  as  the  object  is  nearer  and  nearer  so  does  the  necessary 
extension  of  the  camera  increase. 

The  distance  of  the  object  from  the  lens  determines  the 
scale  of  the  picture,  so  that  if  we  wish  to  show  something  on 
a  large  scale  we  have  to  put  it  quite  near  the  camera,  and,  con- 
sequently, have  to  place  the  ground-glass  a  long  way  from 
the  lens.  For  instance,  if  we  have  a  quarter-plate  camera  of 
the  ordinary  kind,  we  shall  find  that,  to  photograph  something 
twenty  or  thirty  yards  away,  the  distance  of  the  ground-glass 
from  the  lens  will  be  something  less  than  five  inches.  If  we 
bring  the  object  so  near  that  the  image  in  the  photograph  is 
the  same  size  as  the  original,  the  ground-glass  will  have  to  be 
from  eight  to  ten  inches  from  the  lens. 

It  is  evident  from  this  that  for  work  of  this  latter 
description  the  camera  must  be  one  which  will  extend  a  good 
deal  beyond  its  ordinary  position.  There  is  a  very  distinct 
advantage  about  having  plenty  of  extension  to  a  camera,  unless 
the  photographer  is  in  a  position  to  have  two  instruments — one 
a  single  extension  for  hand  camera  work  pure  and  simple,  and 


86 


FOCUSSING. 


another,  which  may  be  heavier  and  without  any  of  the  costlier 
hand  camera  fittings,  for  work  on  a  stand  at  home.  This  latter 
should  be  provided  with  a  "  double  "  or  "  triple  "  extension. 

Ample  extension  confers  another  advantage,  which  may 
be  mentioned  in  passing.  A  great  many  of  the  lenses  in 
general  use  for  photography  are  so  made  that  one  of  the 
glasses,  or  sets  of  glasses,  of  which  they  are  composed  can 
be  unscrewed,  leaving  the  other  in  position.  The  part  that  is 
left  can  be  used  by  itself,  giving  us  a  lens  nearly  twice  as 
long  in  focus  as  the  complete  instrument.  There  are  times 
when  such  a  long  focus  lens  is  very  useful  :  for  it  will  give 
us  an  image  of  a  distant  object,  nearly  twice  as  large  as  the 
image  given  by  the  whole  lens,  without  having  to  move  the 
camera  any  nearer  the  object  to  get  such  a  result.  In  order 
to  be  able  to  focus  with  the  half-lens,  we  shall  require  a  good 
deal  more  extension  than  the  complete  lens  requires.  A 
double-extension  camera  should  open  out  far  enough  to  enable 
half  the  lens  ordinarily  fitted  to  it  to  be  used,  even  for  objects 
which  are  not  more  than  a  few  yards  away. 

Focussing  with  a  screen  is  done  by  observing  on  the 
ground-glass  the  appearance  of  the  image  as  the  camera  is 
racked  in  or  out.  The  ground  surface  of  the  focussing  screen  , 
is  turned  towards  the  lens  in  almost  all  cases  (one  or  two  reflex 
cameras  have  the  ground  surface  outwards,  for  a  reason  into 
which  we  need  not  go),  and  the  sensitive  emulsion  on  the  plate 
or  film  is  also  turned  towards  the  lens  at  the  time  of  exposure. 
It  is  absolutely  essential,  if  the  image  in  the  photograph  is  to 
be  as  sharp  as  the  image  which  we  see  on  the  ground-glass, 
that  the  coated  surface  of  the  plate  or  film  shall  occupy  exactly 
the  same  place  as  the  ground  surface  of  the  focussing  screen. 
This  is  called  "  being  in  register.' ' 

All  the  leading  makes  of  camera  are  made  in  quantity  by 
machinery  so  accurately  that  one  may  take  it  for  granted  that 
if  the  ground-glass  is  in  its  proper  position  it  is  in  register  with 
the  plate  in  the  dark  slides  or  holders  supplied  with  the 
camera.  But  if  dark  slides  of  another  make  are  obtained,  it 
is  important  to  be  quite  sure  before  using  them  that  they  are 
in  register,  or,  if  not,  that  they  are  altered  until  they 
do  register. 
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An  opaque  cloth  of  ample  size  should  be  provided  for 
use  with  every  camera  with  a  focussing  screen.  It  need  not 
be  of  velvet,  which  is  heavy  and  clinging,  and  for  ladies  is 
very  apt  to  disarrange  the  hair.  A  couple  of  thicknesses  of 
black  merino  make  a  very  good  cloth ;  or  a  single  thickness  of 
a  waterproof  cloth  can  be  used,  as  this  provides  a  protection 
for  the  camera  if  we  happen  to  be  caught  in  a  shower. 

When  focussing  any  subject  the  largest  stop  of  the  lens 
should  be  used  at  first,  only  resorting  to  a  smaller  one  when 
it  is  evident  that  the  largest  will  not  give  the  definition 
required.  Unless  the  subject  is  in  every  part  at  a  good  dis- 
tance from  the  camera,  or  else  is  a  perfectly  flat  one,  such  as 
an  engraving  or  other  printed  sheet,  and  the  lens  is  a  high-class 
anastigmat,  it  will  not  be  found  possible  to  get  every  part  of 
it  in  sharp  focus  at  once. 

Let  us  suppose,  for  example,  that  it  is  a  landscape  we  are 
focussing,  with  a  foreground  of  foliage  only  three  or  four 
yards  from  the  camera,  and  a  glimpse  of  distance  that  may 
be  a  quarter  of  a  mile  away  or  more.  If  we  rack  the  camera 
in  and  out  until  the  distance  is  quite  sharp,  and  then  examine 
the  foreground,  we  shall  see  that  it  is  blurry,  while  if  we 
focus  the  foreground  the  distance  is  not  sharp.  What,  then, 
is  to  be  done? 

The  problem  is  to  find  the  largest  stop  that  will  give  the 
definition  which  we  require,  and  the  position  of  the  focussing 
arrangement  which  suits  it.  In  doing  this  it  must  first  be 
noted  that  perfectly  crisp  definition  over  the  whole  of  the 
picture  is  very  seldom  absolutely  necessary. 

In  making  this  observation  I  am  not  supposing  that  the 
photographer  is  an  advocate  of  what  are  called  "  fuzzy  "  pic- 
tures, but  that  he  wishes  to  get  a  picture  which  shall  not 
appear  to  be  otherwise  than  perfectly  sharp,  although  he  is  not 
fanatically  anxious  for  definition  that  no  one  will  notice  or 
appreciate.  Now,  it  is  a  generally  recognised  fact  that,  while 
the  eye  demands  good  definition  in  the  objects  right  in  the 
foreground  of  a  landscape,  it  does  not  require  such  fine 
definition  in  the  more  distant  parts.  These  can  be  blurrier 
than  the  foreground,  without  the  fact  being  noticeable  at  all. 
As  almost  all  focussing  is  a  compromise,  we  can  take  advantage 
of  this  fact. 


88 


FOCUSSING. 


Accordingly,  with  the  full  aperture  of  the  lens,  we  proceed 
first  to  focus  the  distance.  To  do  this  the  focussing  screw*  is 
turned  backwards  and  forwards,  a  little  less  each  time  the 
movement  is  repeated,  until  the  point  is  found  at  which  the 
distance  appears  quite  sharp.  As  the  foreground  is  nearer  to 
the  camera  than  is  the  distance,  the  extension  of  the  camera 
will  be  greater  when  the  foreground  is  sharp  than  when  the 
distance  is  sharp.  So,  having  focussed  tke  distance,  we  proceed 
to  rack  out  the  camera  very  gradually,  watching  the  image  of 
the  distance  on  the  ground-glass,  and  stopping  as  soon  as  we 
feel  that  we  have  gone  as  far  as  we  can  without  making  that 
distance  too  unsharp.  Having  done  this,  we  may  look  care- 
fully at  the  foreground  on  the  ground-glass. 

It  may  be  that  in  racking  out  the  camera  in  this  way  we 
have  made  the  foreground  sharp  enough  :  in  which  case  there 
is  nothing  more  to  be  done  but  to  make  the  exposure.  But 
we  must  be  quite  sure  on  the  point :  as  any  want  of  definition 
there  will  probably  be  much  more  in  evidence  on  the  finished 
photograph  than  it  is  on  the  screen.  We  must  hold  the 
focussing  cloth  so  that  it  makes  a  dark  tunnel,  down  which  we 
look  at  the  ground -glass,  and  moving  the  head  about,  so  as  to 
bring  the  eyes  opposite  each  part  of  the  focussing  screen  in 
turn,  we  must  see  that  even  in  the  darkest  corners  the  definition 
is  what  it  should  be. 

If  the  result  of  this  trial  shows  that  we  cannot  get  the 
foreground  in  the  way  we  want  it  without  making  the  distance 
more  blurry  than  we  care  about,  then  we  must  try  a  slightly 
smaller  stop.  To  do  this  we  focus  the  distance  again,  set  the 
diaphragm  to  the  next  largest  opening,  and  rack  out  the  camera 
as  before  until  the  distance  is  as  far  from  sharp  as  we  can  put 
up  with.  It  will  5e  found  that,  as  we  have  stopped  down  a 
little,  we  can  rack  out  the  camera  further  before  this  stage  is 
reached.  If  that  does  not  do  it,  then  we  can  focus  the  dis- 
tance, stop  down  a  little  more,  and  repeat  the  operation.  This 
sounds  an  elaborate  procedure,  set  out  like  this  in  black  and 
white,  but  the  actual  work  usually  takes  at  the  most  a 
minute  or  two. 

The  focussing  of  a  portrait  is  carried  out  in  much  the 
same  way.  It  is  even  more  important  in  this  case  than  in 
that  of  a  landscape  to  use  the  largest  aperture  that  we  can, 
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in  order  not  to  have  to  keep  our  sitter  motionless  for  longer 
than  is  necessary.  In  portraiture,  the  sharpest  definition  is 
required  on  the  face.  The  nose,  eyes,  and  lips  must  be  as 
sharp  as  we  can  make  them  :  if  the  ears  and  hair  are  not  quite 
so  sharp,  the  want  of  definition  may  go  unnoticed  :  while,  as 
for  the  background  or  setting  of  the  portrait,  a  want  of  sharp- 
ness is  a  distinct  advantage.  It  helps  to  concentrate  attention 
on  the  sitter.  If  we  Imve  a  plain  background,  then  no  degree 
of  blurriness  can  matter  as  far  as  that  is  concerned. 

The  principles  in  all  focussing  are  the  same.  Except  in 
those  cases  in  which  the  same  crisp  character  of  definition  is 
required  all  over  the  picture,  it  is  best  to  focus  first  on  the 
part  which  does  not  have  to  be  absolutely  sharp,  and  then  to 
rack  the  camera  in  or  out,  as  the  case  may  require,  until  that 
part  has  departed  as  far  from  complete  sharpness  as  we  can 
put  up  with,  noting  whether,  when  this  point  is  reached,  the 
parts  which  are  required  quite  sharp  are  in  that  condition.  If 
not,  the  next  size  of  stop  is  inserted  and  the  operation  repeated. 

In  this  way  the  photographer  will  get  into  the  habit  of 
using  the  largest  stop  which  will  give  him  what  he  wants, 
which  not  only  enables  him  to  work  with  the  shortest  exposure, 
but  brings  with  it  other  advantages.  It  is  at  least  much  better 
than  the  slovenly  habit  of  using  a  needlessly  small  aperture  to 
save  the  trouble  of  focussing  properly. 

Having  seen  how  the  photographer  focusses  his  picture 
by  means  of  the  ground-glass  screen,  we  may  now  deal  with 
focussing  by  scale.  Before  passing  on  to  do  so,  however,  it 
should  be  observed  that  whenever  it  is  practicable  the  ground- 
glass  should  be  used.  The  photographer  who  is  only  provided 
with  a  camera  which  focusses  by  scale,  and  is  not  furnished 
with  a  focussing  screen,  will  find  himself  very  seriously  limited  : 
and  it  will  not  be  long,  if  he  is  at  all  keen  on  getting  the 
best  results  he  can,  before  he  determines  to  obtain  a  more 
generally  useful  outfit.  Not  only  is  it  impossible  to  focus  as 
well  by  scale  as  by  a  ground-glass,  but  there  is  the  advantage 
of  seeing  on  the  ground-glass  the  full-sized  picture,  and  of 
arranging  that  picture  so  as  to  include  just  what  is  wanted. 

For  hand  camera  work  the  ground-glass  screen  cannot  be 
used,  unless  the  camera  is  of  the  reflex  type.    This  form  of 
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instrument  is  costly,  for  it  is  necessarily  elaborate  in  design 
and  calls  for  good  workmanship,  so  that  it  is  out  of  reach  of 
many  photographers,  who  have  to  be  satisfied,  therefore,  as 
far  as  a  hand  camera  is  concerned,  with  a  camera  focussing 
by  scale. 

The  use  of  such  a  camera  necessitates  some  power  of 
estimating  distances  with  reasonable  accuracy  :  but  this  is  not 
as  hard  as  it  might  seem.  The  real  trouble  in  focussing  by 
scale  is  very  seldom  an  incorrect  estimation  of  the  distance,  but 
is  due  to  the  impossibility  of  seeing  to  what  extent  the  parts 
of  the  picture  at  other  distances  than  that  of  the  object  focussed 
are  sharp.  There  is  no  satisfactory  way  of  doing  this  other 
than  by  actually  seeing  the  image  on  the  ground-glass. 

The  task  of  estimating  distances  is  made  all  the  easier 
because  it  is  only  very  short  distances  that  we  have  to  gauge 
with  any  accuracy.  When  our  subject  is  only  two  or  three 
yards  from  the  camera  the  distance  should  be  gauged  to  within 
a  foot,  whereas  when  it  is  ten  or  twelve  yards  away  an  error 
of  two  or 'three  yards  in  the  estimate  is  not  likely  to  have 
any  serious  result. 

The  power  of  judging  distance  can  be  learnt  with 
surprising  ease  by  anyone  who  cares  to  take  the  trouble;  but 
most  beginners  are  in  too  great  a  hurry,  or  are  not  sufficiently 
methodical  or  painstaking,  to  set  about  the  task  of  learning  to 
do  so.  They  are  content  to  pick  it  up  as  they  go  along ;  and 
do  so,  more  or,  less,  but  at  great  cost  both  in  wasted  materials 
and  wasted  time.  Experience  has  taught  me  that  it  is  of  little 
use  to  recommend  any  other  course  :  so  that  I  will  content 
myself  by  putting  on  record  my  opinion  that  a  couple  of  friends, 
who  spend  only  one  afternoon,  in  the  course  of  a  country  walk, 
amusing  themselves  by  a  competition  in  judging  distances,  will 
be  able  at  the  end  of  it  to  do  so  more  quickly  and  accurately 
than  the  average  amateur  has  learnt  to  do  in  six  months'  work 
with  the  camera  at  the  expense  of  who  knows  how  much  in 
wasted  time,  wasted  material,  and  disappointment.  Distances 
greater  than,  say,  fifteen  or  twenty  yards  need  not  be  con- 
sidered :  and  after  each  estimate  the  actual  distance  should  be 
measured  there  and  then,  to  see  how  near  was  the  result. 
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Some  of  the  scales  on  cameras  are  graduated  in  feet,  some 
in  yards,  and  some  in  metres.  A  metre  is  approximately  forty 
inches,  and  the  photographer  who  has  learned  to  use  a  scale 
in  yards  will  have  no  difficulty  in  working  with  one  in  metres ; 
in  fact,  it  is  generally  quite  near  enough  to  treat  them  as  equal. 
On  the  whole,  yards  are  more  easy  to  work  with  than  feet : 
but  most  workers  seem  to  adopt  the  "length  "  in  actual  esti- 
mating; looking  on  the  ground  which  lies  between  them  and 
their  subject,  and  making  a  rapid  mental  note  of  the  number 
of  times  their  own  length  is  contained  in  the  distance.  For 
anyone  of  average  height  a  length  may  be  taken  as  about 
two  yards. 

It  is  well,  when  setting  the  scale,  to  take  care  to  leave 
it  a  little  on  the  short  side.  That  is  to  say,  if  we  estimate 
the  distance  at,  say,  four  yards,  the  index  may  be  put  to  a 
point  on  the  scale  a  little  on  the  "  three  "  side  of  the  four 
yards  mark.  One  reason  for  this  we  have  already  seen. 
Any  imperfection  in  the  definition  is  always  much  more 
noticeable  in  objects  that  are  near,  than  it  is  ii\  the  more 
distant  parts  of  the  picture.  It  is  well,  therefore,  to  allow  for 
this,  by  taking  care  not  to  focus  on  a  point  that  is  too  far  away. 
This  is  a  fault  which  is  very  often  found  in  snapshot  work  : 
the  distance  is  quite  needlessly  sharp,  while  the  foreground 
object,  which  was  the  real  reason  why  the  photograph  was 
taken  at  all,  is  indistinct. 

There  is  another  reason  for  this,  which  calls  for  a  word 
or  two  of  explanation.  If  we  focus,  by  the  help  of  the  ground - 
glass,  as  carefully  as  we  possibly  can,  on  some  object  fairly 
near  the  camera,  say  three  yards  from  it,  and  then  observe  the 
rest  of  the  picture,  we  cannot  fail  to  notice  the  following 
peculiarity,  provided  the  subject  comprises  a  sufficient  range  of 
distances  to  demonstrate  it.  The  object  three  yards  away  on 
which  we  focussed  is,  of  course,  at  the  maximum  of  sharpness, 
but  this  sharpness  extends  also  to  parts  of  the  subject  both 
nearer  and  more  distant  than  three  yards.  The  actual  extension 
of  fine  definition  will  depend  on  the  focal  length  of  the  lens 
and  the  stop  employed,  but  whatever  these  may  be,  there  is 
always  some  extension.  For  example,  we  may  find  on  focussing 
for  three  yards  that  an  object  four  yards  away  is  also  not 
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perceptibly  less  sharp,  and  that  another  object  eight  feet  away 
appears  equally  sharp. 

The  extension  over  which  this  apparently  equal  definition 
prevails,  however,  is  not  equal  on  both  sides  of  the  distance 
on  which  the  focussing  is  done.  It  always  extends  further  on 
the  side  away  from  the  camera  than  it  does  on  the  side  towards 
the  camera.  A  very  slight  over-estimate  of  the  distance,  there- 
fore, may  put  us  wrong,  by  causing  the  foreground  objects  to 
be  thrown  out  of  focus,  whereas  an  equally  slight  under- 
estimate of  the  distance  might  have  no  ill  effects  at  all. 

It  has  been  explained  that  in  focussing  with  the  ground- 
glass  the  best  general  definition  is  obtained  by  first  focussing 
the  distant  parts  of  the  subject,  and  then  racking  out  the 
camera  until  the  distance  becomes  as  blurry  as  is  allowable.  In 
focussing  by  scale  we  have  to  aim  at  a  similar  result.  For 
this  reason  I  am  inclined  to  think  that  it  is  better  not  to  regard 
metres  as  equal  to  yards ;  or,  at  any  rate,  to  make  an  allowance 
for  the  difference  when  setting  the  scale. 

Some  cameras  have  a  focussing  scale  which  bears  no 
indication  of  the  system  of  measures  to  which  it  refers ;  but  it 
is  not  difficult  to  find  out,  at  the  expense  of  a  single  exposure, 
what  a  scale  stands  for.  All  that  has  to  be  done  is  to  set  the 
scale,  preferably  to  the  nearest  point  but  one  marked  on  it, 
and  to  expose  a  plate  with  the  camera  directed  at  a  suitable 
subject.  A  row  of  bricks,  set  up  on  end,  at  intervals  of  a 
foot,  and  marked  6,  7,  8,  9,  etc.,  in  chalk  or  in  black  paint, 
to  indicate  the  number  of  feet  each  is  from  the  camera,  will 
answer.  On  developing  the  plate  we  can  see  at  a  glance  which 
is  sharpest,  and  the  distance  of  that  can  be  referred  to  the  scale. 

Even  when  the  scale  is  clearly  marked  "  Ft."  or  "  Yds.," 
as  the  case  may  be,  some  such  experiment  as  that  just  described 
is  well  worth  making.  If  carefully  carried  out,  it  serves  to 
check  the  accuracy  of  the  scale  on  the  camera ;  and,  although 
it  is  to  be  hoped  this  is  correct,  it  is  comforting  to  know  that 
its  accuracy  has  been  confirmed  in  this  way.  When  making 
the  test  it  is  important  to  use  the  full  aperture  of  the  lens,  and 
to  arrange  the  bricks,  or  whatever  it  is  we  use  for  the  subject, 
in  such  a  way  that  the  images  of  all  of  them  come  fairly  near 
the  centre  of  the  plate. 
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In  setting  a  camera  it  is  a  great  convenience  to  have  an 
index,  or  pointer,  which  comes  close  down  to  the  surface  of 
the  scale.  In  some  cases  there  is  a  knife-edge,  almost  touching 
the  scale,  which  allows  the  focussing  to  be  done  very  accurately 
indeed,  but  some  cameras  are  very  inconveniently  made,  the 
point  of  the  index  being  sometimes  quite  a  quarter  of  an  inch 
from  the  scale.  The  consequence  of  this  is  that  we  have  to 
be  very  careful  to  have  the  eyes  exactly  over  the  scale,  or  we 
shall  not  be  able  to  set  it  properly,  in  consequence  of  what  is 
called   "  parallax. " 

There  are  certain  types  of  camera  which  are  provided  with 
two  scales,  generally  distinguished  by  the  letters  "  F  "  and 
"P."  In  others  a  single  scale  can  be  moved  so  as  to  occupy 
one  of  two  positions,  similarly  marked.  The  need  for  this 
arises  from  the  fact  that  such  cameras  are  constructed  for  use 
with  roll-films  on  the  one  hand,  and  with  glass  plates  or  cut 
films  in  dark  slides  on  the  other.  As  the  design  of  the  camera 
does  not  allow  the  sensitive  surface  of  a  roll-film  to  occupy 
the  same  position  as  the  sensitive  surface  of  a  plate  or  cut 
film  in  a  dark  slide,  two  focussing  scales  or  their  equivalent 
must  be  used.  For  roll-film  work,  of  course,  the  scale  must 
be  in  the  position  marked  "  F,"  and  for  all  dark  slide  work 
in  that  marked  "  P."  It  will  be  obvious  that  in  such 
cameras,  which  usually  can  be  fitted  with  a  ground-glass  for  use 
with  the  dark  slides,  the  ground-glass  screen  cannot  be  used 
to  check  the  focussing  scale  for  il  F,"  but  it  can  be  used  to 
see  that  the  "  P  "  scale  is  accurate.  The  two  scales  should 
be  exactly  alike  as  regards  the  spaces  between  the  different 
graduations,  the  only  difference  being  that  the  whole  scale 
is  slightly  shifted. 

When  a  camera  has  two  focussing  scales  separated  by  a 
very  considerable  interval,  one  is  intended  for  the  complete 
lens  and  the  other  for  the  lens  with  one-half  (generally  the 
front  half  in  such  a  case)  removed.  The  scale  for  the  com- 
plete lens  is  that  one  which  requires  the  less  extension  of 
the  camera. 

A  very  useful  feature  of  most  folding  hand-or-stand 
cameras  is  that  which  is  known  as  the  "  infinity  "  catch.  We 
have  seen  already  the  meaning  of  the  "  infinity  focus,"  and 
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have  learnt  that  when  the  camera  is  set  to  that  point  we  know 
that  everything  beyond  a  certain  distance  is  in  focus.  The 
infinity  catch  is  constructed  so  that  as  the  camera  is  opened 
out,  the  front  is  caught  and  held  in  the  "  infinity  7?  position; 
so  that  we  can  use  such  a  camera  as  a  fixed-focus  camera,  still 
keeping  in  reserve  the  power  to  focus  the  picture  if  we  wish 
to  do  so. 

Although  in  most  cameras  fitted  with  a  focussing  scale 
the  focussing  is  done  by  racking  either  the  front  or  back  of 
the  camera  in  or  out,  there  are  exceptions.  In  some  the-  lens 
is  mounted  in  what  is  called  a  "  focussing  jacket,"  which  is 
provided  with  a  screw  thread,  so  that  on  turning  the  lens  it 
moves  in  or  out  of  its  jacket.  A  scale  is  provided  on  the  lens 
mount,  graduated  in  the  same  way  as  the  ordinary  scale  on 
the  baseboard,  and  used  in  the  same  way  also.  In  another 
form  there  is  also  a  scale  on  the  lens  mount,  but  in  this  only 
a  part  of  the  lens  moves,  the  effect  of  this  being  to  modify 
the  lens  so  that  it  forms  a  sharp  image  of  objects  at  the 
distance  for  which  the  scale  is  set. 

On  the  whole,  the  most  convenient  type  of  focussing  scale 
is  that  which  is  on  the  baseboard,  the  graduations  being  visible 
as  we  look  down  upon  the  finder.  The  focussing  jacket 
generally  involves  having  the  scale  on  the  front  of  the  camera, 
which  has  therefore  to  be  turned  towards  the  user  before  he 
can  see  whether  the  scale  is  correctly  set  or  not.  This  is 
sometimes  very  inconvenient  :  but  as  such  lenses  are  generally 
fitted  where  the  ordinary  type  of  focussing  scale  is  not 
practicable,  we  have  no  choice.  There  is  just  this  about  the 
scale  on  a  focussing  jacket :  we  may  be  sure  that  it  applies  to 
the  particular  lens  bearing  it,  whereas  there  are  cases  in  which 
the  lens  of  a  camera  has  been  changed  without  the  scale  being 
changed,  with  results  that  were  very  disastrous  until  the  fault 
was  discovered. 
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Arrangement  of  the  Subject. 

Suitable  Lighting. — The  Distance  of  the  Camera  from 
the  Subject. — Making  the  Exposure  with  a  Cap. — 
Exposing  with  a  Shutter. — A  Cause  of  Poor 
Definition. 

T  WILL  suppose  the  reader  to  be  the  possessor  of  a  camera, 
some  extra  rapid  plates  or  roll -films,  and  anxious  to  take 
a  photograph.  It  remains  to  select  a  suitable  subject;  and 
this  is  the  point  on  which  it  is  very  likely  he  will  bestow  too 
little  consideration.  He  attaches  vast  importance  to  the  form 
of  camera  he  is  using,  to  the  selection  of  plates,  to  the  formulae 
for  development,  and  so  on,  but  often  does  not  realise,  until 
failures  have  taught  him,  how  very  large  a  part  is  played  by 
the  selection  of  a  suitable  subject — a  term  which  may  be  taken 
as  including  not  merely  the  choice  of  the  object  to  be  photo- 
graphed, but  also  the  choice  of  aspect,  or  point  of  view,  and 
of  lighting. 

Now  that  the  price  of  materials  has  increased  so  very 
much,  it  is  more  than  ever  important  to  avoid  waste.  Not  an 
exposure  should  be  made  without  reading  carefully  the  instruc- 
tions given  and  familiarising  oneself  with  the  apparatus  and 
its  handling.  It  is  hard  to  curb  one's  impatience  to  make  use 
of  a  new  possession,  especially  one  which  has  the  powers  of 
the  camera  :  but,  believe  me,  it  is  wise  not  to  be  in  too  great 
a  hurry.  I  have  known  a  beginner  make  a  dozen  exposures  on 
his  way  home  with  his  camera,  with  no  result  beyond  twelve 
failures  which  were  complete  wasters.  I  add  that  they  were 
wasters,  because  failures  need  not  be  classed  as  such  if  they 
are  made  under  conditions  which  allow  us  to  profit  by  them. 
The  first  dozen  exposures  might  teach  us  more  about  photo- 
graphy, if  they  were  failures,  than  we  could  learn  from  a 
dozen  successes  ;  but,  to  turn  them  to  good  account,  we  must 
have  been  working  more  or  less  by  rule  and  not  haphazard. 
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It  is  possible  that  when  the  camera  was  bought  the  photo- 
grapher intended  to  use  it  chiefly  for  portraiture;  but  he  will 
do  well  not  to  make  his  first  experiments  with  a  living  sitter, 
but  with  some  inanimate  objects  which  cannot  become  impatient 
or  critical.  The  house  in  which  he  lives  will  serve,  and  if 
the  result  is  a  success,  he  will  have  a  photograph  that  will  have 
its  interest  apart  from  the  photography  itself. 

Very  much  of  the  success  of  a  photograph  depends  upon 
its  lighting.  Lighting  in  this  sense  does  not  mean  the  strength 
of  illumination.  Non-photographers  seem  to  think  that  as 
photography  requires  light  to  be  possible  at  all,  the  more  light 
there  is  the  better.  We  often  hear  it  remarked  that  tropical 
countries  must  be  fine  for  photography,  "  because  the  light  is 
so  good."  As  a  matter  of  fact,  the  reverse  is  the  case. 
Britain,  with  its  moisture-laden  air  and  cloudy  skies,  is  at 
least  as  suitable  as  most  countries  for  successful  photography ; 
and  by  successful  photography  I  mean  bright,  sharp,  distinct 
photographs,  not  "  fuzzy  types."  The  clouds  and  the  atmos- 
pheric conditions  generally  in  these  islands,  cause  the  shadows 
of  the  subject  to  receive  more  light  than  they  get  under  blazing 
sunshine  with  cloudless  skies,  and  this  lighting  of  the  shadows 
is  a  great  help. 

Illumination  refers  to  the  direction  from  which  the  light  is 
coming,  and  the  character  of  its  source.  To  get  a  good  repre- 
sentation of  any  solid  object,  we  must  photograph  it  so  that  the 
picture  shows  parts  which  are  in  full  light  and  parts  which  are 
in  shadow.  To  secure  this  in  daylight,  the  camera  must  be  so 
placed  with  reference  to  the  subject  that  the  light  comes 
from  somewhere  behind  the  camera,  but  it  is  well  not  to  have 
the  sun  immediately  behind  it. 

If  the  light  comes  from  immediately  behind  the  camera,  it 
will  fall  on  all  those  parts  which  we  can  see,  and  the  parts 
which  are  in  shadow  will  be  those  which  are  turned  away  from 
the  eye  or  from  the  camera.  If  the  position  were  exactly 
reversed,  and  the  object  were  between  the  source  of  light  and 
the  eye,  we  should  be  no  better  off,  as  in  that  case  we  should 
only  see  the  shadow  side  of  the  subject — the  lights  would  all 
be  on  the  opposite  side. 

Accordingly  we  choose  such  a  position  for  the  camera  that 
we  can  see  both  lights  and  shadows  ;  that  is  to  say,  one  in 
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which  the  sun  or  other  source  of  light  is  well  to  one  side  or  the 
other.  For  purely  photographic  reasons,  which  will  appear  sub- 
sequently, the  sun  should  be  a  little  behind  the  camera,  so 
that  no  sunshine  can  fall  on  the  front  of  the  lens.  If  we  set 
up  the  camera  in  front  of  the  house,  so  that  the  sun  is  well  to 
one  side  or  the  other,  we  cannot  fail  to  notice  that  the  presence 
of  well-defined  shadows  helps  greatly  to  give  the  view  solidity 
or  relief. 

Having  decided  the  aspect,  we  have  to  decide  next  the 
distance  of  the  camera  from  the  subject.  The  further  away 
we  go,  the  smaller  will  be  the  image  on  the  plate.  One  is 
tempted  at  first  to  go  far  enough  to  include  the  whole  house, 
roof,  chimney-pots,  and  some  of  the  sky  above  it :  and  very 
often  it  is  evident  from  the  result  that  pains  have  been  taken 
to  do  this,  and  the  subject  has  only  just  been  got  upon  the  plate. 
The  picture  fits  it  like  a  glove.  Such  a  result  shows  at  a  glance 
that  it  is  the  work  of  a  beginner.  The  subject  should  always 
be  well  on  the  plate.  It  may  be  that  we  cannot  get  far 
enough  from  the  house  to  get  it  well  on  and  still  secure  an 
uninterrupted  view.  For  this  and  other  reasons  it  will  be  best 
to  be  satisfied  with  the  picture  which  only  shows  a  part  of 
it,  excluding  the  roof  entirely,  or,  at  any  rate,  most  of  it. 
If  we  take  care  that  no  sky  at  all  comes  into  the  picture, 
success  will  be  all  the  easier.  For  other  reasons  we  shall  do 
well  to  avoid  the  straight  front  view,  selecting  a  position  from 
which  we  see  two  sides  of  the  house — one  in  light  and  one  in 
shadow. 

There  is  always  a  temptation  to  work  with  the  camera 
close  up  to  the  subject,  so  as  to  get  it  on  a  fairly  large  scale, 
but  this  should  be  resisted.  It  will  be  found  that  by  keeping 
well  away  from  it,  a  much  more  natural  appearance  is  obtained 
in  the  picture.  For  example,  in  the  case  of  a  house  with  a 
sloping  roof  :  if  we  are  very  near  to  it,  we  do  not  see  the  roof 
at  all  :  if  we  go  further  away,  the  roof  is  seen,  but  is  violently 
foreshortened ;  whereas  if  we  go  still  further,  the  roof  occupies 
a  larger  proportion  of  the  picture,  and  the  whole  effect  is  much 
more  nearly  like  what  we  are  accustomed  to  see. 

In  arranging  the  subject,  it  is  a  great  convenience  to  have 
a  camera  fitted  with  a  ground-glass  focussing  screen,  as  we 
can  then  see  the  picture  which  we  shall  get  accurately  and  of 
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its  full  size  :  we  shall  also  be  able  to  focus  it  properly.  A 
little  finder  is  a  handicap  :  both  because  it  shows  the  picture 
on  so  small  a  scale  that  one  can  very  easily  overlook  important 
parts  of  the  subject,  intruding  objects  which  we  should  prefer 
to  exclude,  etc.,  and  because  such  finders  cannot  be  absolutely 
accurate  in  all  cases,  and  very  often  are  far  from  being  as 
accurate  as  they  can  be.  If  we  are  arranging  the  picture  with 
nothing  better  to  guide  us  than  a  very  small  finder,  we  must 
take  care  to  see  that  everything  which  we  wish  to  get  in  the 
picture  comes  well  within  it  as  seen  in  the  finder,  in  order  to 
allow  for  finder  inaccuracies. 

On  the  ground-glass  focussing  screen,  except  in  the  case 
of  a  reflex  camera,  the  subject  is  seen  upside  down.  It  is 
a  little  awkward  at  first  to  arrange  the  picture  on  this  account, 
but  one  soon  gets  used  to  it,  and  comes  to  regard  it  as  a  matter 
of  course.  Particular  attention  should  be  given  to  the  corners 
of  the  picture,  as  they  generally  seem  darker,  and  are 
not  so  readily  seen  on  the  screen  :  one  is  likely,  therefore,  tj 
overlook  them.  The  focussing  cloth  should  be  put  over  the 
head  and  held  underneath,  while  the  eyes  are  as  far  from  the 
ground-glass  as  can  be  managed  comfortably.  One  then  looks 
at  the  picture  as  a  whole,  instead  of  peering  closely  at  parts 
of  it  at  a  time. 

I  have  assumed  that  the  camera  is  on  some  kind  of  sup- 
port, as  this  makes  the  manipulation  much  easier.  If  a  tripod 
is  not  available,  a  little  table  or  pair  of  steps  can  be  made  to 
serve.  Three  sticks  of  about  five  feet  long,  tied  together  eight 
or  nine  inches  from  the  end,  and  then  opened  out,  make  quite 
a  serviceable  stand.  It  need  not  be  very  firm,  provided  we 
take  care  not  to  shake  it  just  at  the  moment  of  making  the 
exposure,  and  provided  there  is  no  wind  blowing. 

Most  modern  cameras  are  fitted  with  a  spirit  level,  and 
its  presence  is  apt  to  cause  the  beginner  to  attach  needless 
importance  to  having  the  camera  quite  level.  With  such  a 
subject  as  a  house,  we  must  be  careful  not  to  tilt  the  camera ; 
as,  if  we  do,  we  shall  find  that  the  photograph  shows  it  with 
its  walls  apparently  falling  inwards  at  the  top.  But  in  por- 
traits, landscapes,  and  other  subjects  in  which  there  are  not 
straight  vertical  lines,  tilting  is  generally  quite  unimportant, 
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and  one  can  point  the  camera  in  any  direction  which  gives 
the  effect  that  is  desired. 

The  answer  to  the  question  what  exposure  should  be  given 
will  be  found  in  the  next  chapter.  But  for  a  moment  we  will 
anticipate  it,  and  deal  with  the  actual  making  of  the  exposure, 
or  "  pressing  the  button."  Many  beginners'  photographs, 
when  closely  examined,  are  seen  to  be  slightly  blurred  all  over, 
while  in  some  cases  the  blurring  may  be  anything  but  slight. 
This  defect,  which  utterly  unfits  them  for  enlarging,  and  is 
often  objectionable  even  in  a  contact  print,  is  due  to  the  camera 
having  been  shaken  during  the  exposure. 

It  is  usually  quite  an  easy  matter  to  distinguish  between 
this  fault  and  blurring  due  to  bad  focussing.  In  the  latter 
case,  the  blurring  is  nearly  always  uneven  :  one  part  may  be 
quite  sharp  and  another  blurred,  unless,  indeed,  the  focussing 
has  been  so  violently  wrong  as  to  make  everything  almost 
unrecognisable.  When  the  fault  is  a  shaken  camera,  the  shake 
generally  affects  the  whole  image  equally ;  sometimes  giving  it 
a  general  blur,  and  sometimes  a  blur  with  a  distinct  suggestion 
of  direction,  by  which  we  can  judge  if  the  shake  has  been 
up  and  down,  or  from  side  to  side. 

One  reason  why  this  defect  is  so  often  seen  is  that  a  great 
many  novices  have  never  had  impressed  upon  them  the  neces- 
sity for  holding  the  camera  quite  still  when  taking  a  snapshot. 
There  seems  to  be  an  impression  that  whenever  a  shutter  is 
used,  that  instrument  will  counteract  the  effect  of  any  shake. 
It  is  necessary  to  point  out  that  this  view  is  altogether  wrong. 
From  the  time  the  shutter  starts  to  uncover  the  lens  until  it 
completely  covers  it  again,  the  camera  must  be  so  steady  that 
the  image  formed  by  the  lens  on  the  plate  or  film  does  not 
shift  appreciably.  In  the  case  of  a  time  exposure  there  is  just 
the  same  necessity.  The  camera  does  not  have  to  be  any 
steadier;  the  only  difference  is  that  it  has  to  be  steady  for  a 
longer  time.  For  this  reason,  it  is  quite  out  of  the  question  to 
hold  the  camera  in  the  hand  for  a  time  exposure. 

Not  only  must  the  camera  be  put  on  a  stand  of  some  kind 
if  we  are  to  give  a  time  exposure,  we  must  also  take  care  not 
to  communicate  any  shake  to  it.  Thus,  we  cannot  give  a  time 
exposure  by  means  of  the  shutter  and  the  ordinary  button 
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release.  The  shutter  may  have  a  graduation  marked  "  B  "  or 
M  T  "  for  time  exposures ;  but  mere  pressure  of  the  release  to 
open  the  shutter  will  shake  the  camera  enough  to  blur  the  image. 
Therefore,  if  the  shutter  is  to  be  used  to  give  a  time  exposure, 
we  must  adopt  some  device  to  guard  the  camera  against  such  a 
shake.  If  a  rubber  ball  and  tube  are  provided,  we  have  an 
excellent  method  of  working  the  shutter  for  time  exposures. 
Another  method  is  that  of  the  "  Antinous  ,;  release,  in  which 
a  wire  is  used,  on  the  principle  of  the  Bow  den  brake. 

If  the  photographer  has  neither  pneumatic  nor  Antinous 
release,  he  can  give  his  time  exposures  with  the  lens  cap  : 
putting  the  cap  on  the  lens,  then  setting  the  shutter  open, 
removing  and  replacing  the  cap,  and  finally  closing  the  shutter. 
If  the  lens  has  no  cap,  and  no  hood  on  which  one  can  be 
put,  the  following  simple  method  can  be  used.  Some  black 
opaque  object  is  held  just  in  front  of  the  lens  and  close  to  it, 
while  the  shutter  is  set  open.  It  may  be  the  shutter  of  the 
dark-slide,  or  a  piece  of  black  card,  or  the  focussing  cloth 
bunched  up.  Opening  the  shutter  is  sure  to  impart  a  slight 
tremor  to  the  camera;  so  we  wait  a  second  or  two  for  this  to 
subside,  and  then  make  the  exposure  by  removing  whatever  it 
is  which  is  being  held  in  front  of  the  lens,  and  then 
replacing  it. 

A  similar  method  is  best  when  exposing  with  the  lens  cap. 
This  is  often  so  tight  a  fit  that  when  it  is  taken  off  the  lens 
it  causes  a  slight  shake.  Therefore,  on  taking  it  off,  the 
exposure  is  not  made  at  once,  but  it  is  held  a  moment  close  in 
front  of  the  lens  but  not  touching  it,  for  this  shake  to  subside. 
If  that  side  of  the  lens  cap,  or  whatever  object  is  held  in  front 
of  the  lens,  which  is  turned  towards  the  lens,  is  black,  there 
need  be  no  fear  of  light  leaking  in  during  this  pause,  in  suffi- 
cient quantity  to  do  any  harm. 

When  a  time  exposure  is  being  given,  it  is  often  possible 
to  use  a  very  shaky  support  quite  successfully,  if  we  take  care, 
in  the  way  just  mentioned,  not  to  transmit  any  shake  just  before 
exposure.  One  thing  must  on  no  account  be  done  :  we  must 
never  place  the  hand  on  the  camera  to  steady  it.  That  is  almost 
certain  to  impart  a  shake  to  it. 

Movement  is  just  as  serious  a  matter  when  it  happens  in 
hand  camera  work,  except  that,  as  exposures  are  shorter,  it  is 
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more  easily  prevented.  In  spite  of  this,  next  to  under-exposure, 
it  is  the  commonest  fault.  It  is  nearly  always  due  to  pressing 
the  button  in  the  wrong  way.  I  have  seen  this  done  so  that  the 
whole  camera  was  visibly  swung  round,  with,  of  course, 
disastrous  results  on  the  definition  of  the  picture  :  and  I  have 
known  photographers  lay  great  stress  on  the  possession  of  a 
particularly  fine  lens,  who,  nevertheless,  never  used  it  in  such  a 
way  as  to  get  any  of  the  high  quality  for  which  they  had 
paid.  Yet  the  principle  of  exposing  without  a  jerk  is  quite  a 
simple  one.  It  is  that  the  camera  must  be  held  in  such  a  way 
that  any  pressure  on  the  instrument  by  the  finger  which  is  on 
the  button  is  counteracted  by  a  pressure  in  the  opposite  direction 
with  the  other  fingers. 

A  simple  example  of  what  is  meant  is  found  in  the 
squeezing  of  a  lemon.  Pushing  one  side  of  it  with  the  thumb 
merely  moves  the  lemon  :  but  pushing  with  the  thumb,  and  at 
the  same  time  counteracting  that  push  with  the  fingers,  causes 
the  lemon  to  remain  where  it  is,  but  to  give  out  its  juice. 

Just  how  this  principle  is  applied  in  the  case  of  any 
particular  hand  camera  will  depend  upon  the  construction  of 
the  camera,  the  position  of  the  shutter  release,  and  the  finger 
which  is  to  be  used  to  liberate  it;  but  it  will  always  be 
applicable,  one  way  or  another,  and  the  necessity  for  it  should 
not  be  lost  sight  of  until  the  exposing  is  done  correctly  quite 
unconsciously.  In  all  ordinary  hand  camera  work,  where 
exposures  are  long  enough  to  give  a  properly  exposed  negative, 
it  is  most  important.  If  the  camera  was  held  quite  still,  those 
parts  of  the  subject  which  were  properly  focussed  should  have 
their  outlines  as  clearly  defined  as  the  edge  of  the  picture  itself, 
where  it  comes  against  the  rebate  of  the  slide  or  sheath.  If 
they  are  not,  there  is  no  doubt  the  camera  was  not  held  as 
motionless  as  it  ought  to  have  been. 
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The  Exposure  Problem. 

Latitude  in  Exposure. — The  Importance  of  Correct  Ex- 
posure.— Exposures  with  a  Hand  Camera. — The  Use 
of  an  Exposure  Meter. — Expose  for  the  Shadows. — 
A  Typical  Case. 

OF  course,  no  merely  human  photographer  will  have  bought 
a  camera  and  a  copy  of  this  book,  and  will  have  read 
steadily  up  to  this  point  without  making  an  exposure.  He 
will  no  doubt  have  made  many,  and  in  all  probability  will 
have  got  some  very  successful  results.  For  it  is  a  curious 
fact,  although  one  which  admits  of  easy  explanation,  that  in 
the  earliest  stages  of  all,  the  less  the  photographer  knows  about 
it  the  more  successful  does  he  seem  to  be.  He  starts  off 
usually  by  getting  some  photographs  with  which  he  is  very 
pleased,  and  it  is  only  when  he  reaches  the  second  stage  that 
failures  seem  inevitable.  Let  him  not  be  discouraged  :  it  is 
a  phase  through  which  he  must  pass,  if  he  wishes  to  go  from 
that  at  which  success  is  a  mere  matter  of  chance  to  one  at 
which  it  becomes  a  matter  of  course. 

The  explanation  of  the  beginner's  good  fortune  is  that 
at  first,  knowing  practically  nothing  at  all  about  exposure,  it 
is  purely  a  matter  of  luck,  and  luck  may  do  what  his  judgment 
could  not  do.  Then  he  tackles  the  exposure  problem  in 
earnest,  tries  to  repeat  his  former  successes,  and  fails,  because 
chance  no  longer  has  free  play,  while  the  necessary  skill  has 
not  yet  been  acquired. 

It  is  in  the  attempt  to  repeat  exposures  that  one  is  most 
likely  to  go  astray  at  first.  What  are  called  "  technical  data  " 
are  by  no  means  so  valuable  as  might  be  supposed.  When  we 
read  underneath  a  picture  that  it  had  "  one-tenth  of  a  second 
at  f/8  on  an  extra  rapid  plate  at  3.30  on  a  July  afternoon  M 
it  seems  so  helpful.  All  one  has  to  do  is  to  give  the  same 
exposure  when  the  circumstances  are  pretty  much  the  same. 
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"  All  !  "  In  actual  work  we  can  seldom  be  sure  the  circum- 
stances are  pretty  much  the  same;  in  fact,  one  is  generally 
on  safe  ground  in  assuming  that,  however  close  they  may  seem 
to  be,  they  are  not  the  same.  There  are  several  reasons  for 
this,  which  will  appear  in  course  of  time.  At  present,  the 
reader  will  be  well  advised  to  regard  each  separate  subject 
which  he  attempts  to  photograph  as  being  quite  distinct  from 
any  other  that  he  has  dealt  with  himself,  or  read  about.  He 
need  not  ignore  experience  as  he  progresses — in  fact,  it  would 
be  silly  to  do  so ;  but  at  first,  at  any  rate,  he  will  get  On  much 
quicker  by  working  out  the  exposure  each  time  from  the  basis 
of  the  facts  of  that  particular  case. 

In  exposing  we  are  helped  very  much  by  what  is  called 
"  latitude  of  exposure."  Thanks  to  this,  there  is,  in  most 
cases,  no  such  thing  as  the  correct  exposure,  but  there  are  limits 
within  which  any  exposure  will  be  correct.  And,  fortunately 
for  us,  in  the  conditions  under  which  most  amateur  photo- 
graphers '  work  is  done,  these  are  very  wide  limits.  Few  realise 
how  wide  they  really  are.  Two  plates  may  be  exposed  on  a 
landscape  in  absolutely  identical  circumstances  in  every  respect ; 
one  may  have  at  least  eight  times  as  long  as  the  other,  and 
yet  both  may  be  correctly  exposed.  By  "  correctly  ex- 
posed," I  do  not  mean  that  one  may  have  had  the  correct 
exposure,  and  the  other  one  which  was  near  enough ;  but  that 
both  have  been  correct  in  the  full  sense  of  the  term.  What 
is  more,  good  prints  made  from  such  two  negatives  should  be 
quite  indistinguishable,  or,  if  there  is  any  difference  at 
all  between  them,  it  should  need  an  expert's  eye  to  detect 
it.  Nor  is  this  eight  times  a  maximum ;  it  is  quite  likely 
that  sixteen  times  would  be  nearer  the  mark. 

In  impressing  this  matter  of  latitude  upon  photographers,, 
I  often  receive  letters  in  which  the  writers  evidently  regard 
it  as  advocating  or  justifying  slipshod  work,  and  think  that  I 
am  encouraging  beginners  to  be  satisfied  with  something  that 
is  "  near  enough,"  but  not  the  best.  There  is  no  reason  why 
anyone  should  not  try  to  get  his  exposures  as  correct  as  ever 
he  can  make  them;  but  he  is  not  helped  by  believing  that 
he  has  to  work  within  narrower  limits  than  is  actually  the 
case.  These  limits  vary  with  different  branches  of  work,  and 
with  different  kinds  of  material ;  but  with  all  the  subjects  which 
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the  beginner  is  likely  to  undertake  at  first  they  are  very  wide 
ones,  as  we  have  seen.  In  the  case  of  exposures  made  with 
an  instantaneous  shutter,  these  are  almost  always,  of  necessity, 
on  the  short  side ;  so  that  the  expert  hand  camera  worker 
generally  gives  as  long  an  exposure  as  he  possibly  can,  provided 
his  subject  will  not  show  any  movement. 

Some  of  the  more  old-fashioned  text  books  have  much  to 
say  on  the  power  which  it  was  supposed  that  the  photographer 
possessed  of  remedying  any  error  in  exposure  by  alterations  in 
development ;  but  a  deeper  study  of  the  subject  of  gradation 
has  shown  that  this  power  has  no  real  existence,  and  that,  for 
all  practical  purposes,  the  character  of  the  final  picture  has 
been  settled,  once  for  all,  when  the  exposure  has  been  made. 
By  dodging  in  the  developer  we  may  get  an  incorrect  exposure 
to  yield  a  negative  which  will  look  something  like  one  which 
has  had  a  correct  exposure,  but  we  shall  not  alter  the  nature 
of  the  print  which  it  will  yield ;  and  as  almost  all  negatives 
are  made  for  the  sole  purpose  of  providing  prints,  there  is 
nothing  gained  by  such  dodging.  Moreover,  the  belief  that 
it  can  be  done  tends  very  naturally  to  make  the  believer  attach 
less  importance  than  he  should  do  to  correct  exposure. 

Under-exposure  is  the  most  serious  fault  from  the  point 
of  view  of  the  result,  since  a  print  from  an  under-exposed 
negative  can  never  look  anything  but  wrong.  Under-exposure, 
it  may  be  pointed  out,  is  the  prevailing  fault  in  beginners' 
exposures,  and  one  which  often  figures  also  in  the  work  of 
those  who  are  not  beginners. 

If  I  were  to  pick  up  at  random  a  handful  of  prints  pro- 
duced by  beginners,  it  would  be  perfectly  safe  to  wager  that, 
at  the  lowest,  three-fourths  of  them  would  be  examples  of  this 
defect :  while,  if  I  wished  to  find  an  example  of  over-exposure, 
I  might  have  to  hunt  through  hundreds  of  such  prints.  Much 
of  this  is  due  to  the  hand  camera,  of  course,  and  to  the  failure 
to  realise  how  many  subjects  there  are  which  cannot  be  taken 
with  a  hand  camera  of  the  ordinary  type  without  under- 
exposure :  but  a  good  deal  cannot  be  explained  in  this  way,  and 
must  be  caused  by  the  failure  to  realise  how  much  "  latitude  " 
there  is.  If  ever  the  photographer  is  hesitating  as  to  whether 
to  give,  say,  one  second  or  two,  it  is  almost  certain  that  if 
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he  chooses  the  longer  exposure  he  will  be  more  likely  to  be 
right  than  if  he  chooses  the  shorter. 

Another  point  in  connection  with  this  subject  on  which 
there  is  often  some  misconception  is  with  regard  to  differences 
of  exposure.  When  two  or  three  photographers  are  working 
together,  one  sometimes  will  hear  a  discussion,  or  at  least  men- 
tion of  a  difference  of  opinion,  as  to  whether  an  exposure 
should  be,  say,  two  or  three  seconds.  So  small  a  difference 
as  this  can  only  be  of  importance  if  both  exposures  are  wrong. 
True,  if  an  exposure  of  fifteen  seconds,  in  the  particular  cir- 
cumstances of  the  case,  is  too  little,  one  of  ten  seconds  will  be 
still  worse,  and  may  even  be  perceptibly  worse,  though  this  is 
not  very  likely.  But  if  fifteen  seconds  is  sufficient  to  give  a 
correctly  exposed  negative,  then  we  may  be  quite  certain  that 
if  we  give  ten  seconds  we  shall  not  be  able  to  find  any  indica- 
tion that  we  have  not  given  enough. 

As  a  broad  rule,  as  far  as  the  exposure  of  negatives  is  in 
question,  we  may  take  it  that  the  smallest  difference  that  will 
give  us  an  appreciable  result  in  the  print  will  be  that  of  1:2. 
That  is  to  say,  if  we  think  some  exposure  is  not  sufficient,  and 
determine  to  alter  it,  if  it  is  thought  to  be  not  enough,  then 
it  should  be  doubled  at  least ;  if  it  is  thought  to  be  too  much,  it 
should  at  least  be  halved.  Any  less  extensive  change  than  this 
will  have  too  trifling  an  effect  to  be  worth  making. 

It  will  be  noticed  that  these  are  proportional  figures.  Any 
change  we  may  make  should  be  in  proportion  to  the  figure  that 
is  to  be  changed.  An  extra  second  will  make  no  difference 
worth  mention  when  added  to  an  exposure  of  three  or  four 
seconds ;  but  it  will,  of  course,  make  a  perceptible  difference  in 
the  case  of  an  exposure  of  a  quarter  of  a  second. 

The  user  of  a  hand  camera  may  think  that  the  exposure 
problem  does  not  affect  him  very  much,  as  he  just  gives  a 
"  snap  "  without  knowing  what  actual  time  it  stands  for,  and, 
with  many  patterns  of  camera,  without  being  able  to  change  the 
length  of  the  exposure  at  will.  Of  course,  he  can  ignore 
exposure  calculation,  but  this  will  simply  mean  that  he  will 
only  get  a  properly  exposed  negative  now  and  again,  and  that 
all  the  rest  will  be  failures.  The  advantage  of  knowing  the 
limits  within  which  a  correct  exposure  would  lie  is  that  when 
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he  cannot  give  that  exposure  he  need  not  make  an  exposure 
at  all,  and  so  saves  what  would  otherwise  be  a  wasted  plate 
or  wasted  film,  which  at  present  prices  is  a  consideration. 

Hand  cameras,  the  shutters  of  which  are  not  adjustable, 
may  be  assumed  to  give  exposures  between  one-twentieth  and 
one- thirtieth  of  a  second.  Many  adjustable  shutters  are 
graduated  to  give  one-fifth,  one-twenty-fifth,  one-fiftieth,  and 
one-hundredth  second  :  and  this  range  is  a  very  good  one  for 
all-round  work,  although  the  fiftieth  and  the  hundredth  are  not 
actually  required.  For  very  rapidly  moving  objects,  taken  on 
a  large  scale,  a  shorter  exposure  than  the  hundredth  of  a  second 
is  needed.  These  come  into  the  category  of  expert  high-speed 
work,  which  requires  not  merely  special  apparatus,  but  a  high 
degree  of  skill.  The  really  useful  speed  is  one-twenty-fifth, 
which  is  about  the  longest  which  the  beginner  can  give  with  a 
reasonable  confidence  that  he  is  holding  the  camera  still 
enough;  an  expert  would  prefer  one-tenth  second,  perhaps. 

The  advantages  of  putting  the  camera  on  a  stand  and 
giving  time  exposures  are  that,  provided  the  subject  will  remain 
still,  we  can  give  just  as  long  as  may  be  necessary  to  yield  a 
properly  exposed  negative:  and  slow  "  time  ,?  exposures  can 
be  given  much  more  accurately  than  those  which  are  to  be  made 
with  the  average  shutter,  an  instrument  which  is  often  far  from 
being  as  correct  as  it  purports  to  be. 

We  will  now  see  how  correct  exposure  can  be  ensured. 
The  exposure  which  we  have  to  give  in  any  particular  case 
depends  on  certain  factors  which  we  can  settle  quite  definitely 
beforehand,  and  on  others  which  can  only  be  determined  at 
the  time.  In  the  former  class  we  have  the  aperture  of  the  lens, 
and  the  sensitiveness  of  the  emulsion  on  the  plate  or  film ;  and 
in  the  latter  we  have  the  strength  of  the  light  and  the  extent 
to  which  it  can  reach  the  subject. 

When  these  various  factors  had  to  be  estimated  and 
balanced  up  one  against  the  other  by  the  photographer  without 
any  mechanical  help,  the  exposure  problem  was  a  problem 
indeed.  Now,  by  means  of  a  little  device  known  as  an 
"exposure  meter  "  it  is  very  much  simplified,  and  anyone 
caring  to  take  the  trouble  can  learn  very  quickly  all  that  need 
be  known  in  order  to  expose  correctly. 
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There  are  two  classes  of  exposure  appliances- — exposure 
tables,  or  calculating  machines,  and  exposure  meters.  An 
exposure  meter  has  incorporated  in  it  a  piece  of  sensitive  paper 
by  which  the  strength  of  the  light  at  the  time  of  exposure  can 
actually  be  measured,  whereas  in  exposure  tables  this  is  only 
estimated.  Both  appliances  have  scales  or  dials  by  means  of 
which  the  exposure  is  calculated.  Exposure  tables  are  certainly 
very  much  better  for  the  purpose  than  nothing ;  but  in  my  own 
experience  a  meter  which  tests  the  photographic  power  of  the 
light  is  far  more  useful,  and  I  should  never  think  of  recom- 
mending anything  else. 

There  are  several  makes  of  meter,  differing  in  certain 
details,  but  they  are  all  good.  I  have  used  several  indis- 
criminately, but  for  most  work  I  now  use  the  Watkins  Bee 
meter.  With  meters  as  with  plates,  it  is  very  important  to 
keep  to  one  until  not  only  is  the  user  thoroughly  familiar 
with  it,  but  he  has  learnt  the  right  way  to  use  it,  and  has 
acquired  confidence  in  it  by  finding  that  it  gives  him  good 
negatives.  As  with  most  other  operations  in  photography,  there 
is  a  little  knack  required,  which  practice  alone  can  give,  if  one 
is  to  get  a  correct  result  every  time;  but  this  knack  is  soon 
obtained,  and  the  meter  is  actively  helpful  from  the  very  first. 

Each  maker  sends  out  working  instructions  with  his  meter, 
and  so  there  will  be  no  need  here  to  give  a  paraphrase  of  such 
directions ;  but,  by  way  of  amplif  ying  them  arid  perhaps  help- 
ing to  make  them  clearer  for  the  beginner,  I  will  describe 
exactly  how  the  meter  would  be  used  in  some  imaginary  case. 
To  do  so,  I  will  assume  that  the  reader  has  got  a  Bee  meter 
of  the  ordinary  kind,  and  wishes  to  take  a  photograph  of  some 
simple  everyday  subject,  such  as  was  considered  in  the  previous 
chapter,  the  front  of  a  house. 

With  the  meter  he  will  have  obtained  a  "  speed  list," 
giving  all  the  standard  makes  of  plates  and  films,  and  allotting 
to  each  a  speed  number  which  is  to  be  used  with  the  meter. 
If  the  "  speed  list  "  is  wanting,  there  may  be  speed  numbers 
given  on  the  packet  of  sensitive  materials,  but  the  list  sent  out 
by  the  makers  of  the  meter  is  what  should  be  used.  There  is 
no  need,  of  course,  to  carry  the  list;  all  that  has  to  be  done 
is  to  learn  from  it  the  speed  number  of  the  particular  plates 
or  films  selected  :  and,  as  the  photographer  will  be  keeping  to 
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the  same  brand  and  make,  he  will  keep  to  that  number  also. 
Different  lots  of  the  same  material  do  not  vary  so  much 
that  any  allowance  for  their  variation  need  be  made.  There 
is  a  general  tendency  for  plates  and  films  to  be  made  more 
and  more  sensitive ;  but  it  is  a  slow  progress,  and  a  speed*  list 
a  year  or  two  old  will  generally  be  found  for  all  practical 
purposes  to  be  as  good  as  one  that  is  up-to-date. 

Looking  out  the  speed  on  such  a  list,  then,  we  may  find 
that  the  plates  we  are  going  to  use  are  marked  130  S.  We 
can  ignore  the  "  S,"  as  that  does  not  refer  to  speed,  but  to 
another  characteristic,  and  make  a  mental  note  that  our  plates 
have  a  speed  of  130. 

If  the  lens  has  an  iris  diaphragm,  we  may  find  that  it 
is  graduated  with  a  series  of  numbers  preceded  by  the  letter  f . 
Thus  we  may  find  it  marked  f/8,  f/11,  f/16,  and  so  on,  and 
these,  as  already  explained,  indicate  the  aperture  or  rapidity 
of  the  lens.  For  our  present  purpose  we  may  take  it  that  all 
we  need  to  know  about  the  lens  in  connection  with  exposure  is 
its  11  f/-  number."  Other  things  being  equal,  all  lenses  work- 
ing at  the  same  "  f/-  number  "  require  the  same  exposure,  as 
has  already  been  pointed  out. 

Some  of  the  simpler  types  of  lenses  do  not  have  iris 
diaphragms — in  fact,  some  have  merely  one  fixed  stop.  Some 
are  graduated  upon  some  other  system,  and  some  are  marked 
with  arbitrary  numbers,  while  others  are  not  marked  at  all. 
In  any  case,  before  we  can  hope  to  expose  correctly  we  must 
know  what  is  the  "  f/-  number  "  of  the  lens.  If  it  is  not 
marked,  a  line  to  the  maker  will  generally  bring  the  required 
information  •  if  not,  there  is  nothing  for  it  but  to  measure  it 
for  oneself,  as  previously  described.  It  must  be  known  in  one 
way  or  another  before  we  can  work  out  the  exposure. 

To  photograph  such  a  subject  as  the  front  of  a  house,  for 
which,  it  is  to  be  presumed,  we  can  choose  our  own  time,  we 
shall  select  a  period  when  the  sun  is  shining  diagonally  upon 
it,  unless  it  happens  to  face  north,  when  this  will  be  incon- 
venient. We  must  choose  a  standpoint  from  which  we  can 
see  part  of  the  house  in  the  sunlight  and  part  in  shadow,  as 
this  will  help  to  give  the  suggestion  of  relief  or  solidity  ;  and 
then,  having  decided  this,  and  settled,  if  the  stops  are  variable, 
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which  particular  stop  we  shall  use,  we  have  only  to  find  out  the 
strength  of  the  light  by  means  of  the  sensitive  paper  in 
the  meter. 

.There  is  an  axiom  in  photography  which  the  beginner 
would  do  well  to  commit  to  memory.  It  is  to  "expose  for 
the  shadows  and  develop  for  the  high  lights."  The  meaning 
of  this,  as  far  as  it  bears  on  exposure,  is  that  the  exposure 
must  be  long  enough  to  give  good  gradation  in  the  darker 
parts  of  the  picture  :  if  it  is  not,  we  may  be  quite  sure  that 
the  photograph  will  be  a  failure.  Accordingly,  we  must  use 
the  meter  to  measure  the  strength  of  the  light  which  falls  on 
the  shadows  of  the  subject,  using  the  word  "  shadows  "  here 
in  the  sense  of  the  main  shadows — those  which  are  large  enough 
to  contain  any  detail  which  we  wish  to  show. 

In  many  subjects,  and  in  all  probability  in  the  case  of  the 
house  we  are  now  considering,  there  will  be  shadows  which  are 
very  deep,  and  in  which  detail  is  not  required.  For  example, 
the  doorway  may  be  in  shadow,  and  we  shall  require  gradation 
there  (if  its  image  is  of  any  size)  to  suggest  the  door  itself. 
But  a  very  small  door  or  window  or  other  opening  into  a  dark 
space  beyond  will  be  sufficiently  rendered  without  detail,  so 
that  we  can  ignore  it  in  calculating  the  exposure.  But  the 
doorway  in  shadow,  in  which  we  wish  detail,  if  it  is  the 
darkest  of  such  shadows  in  our  subject,  may  be  taken  as  the 
basis  for  ascertaining  the  exposure. 

Accordingly  we  carry  the  meter  to  that  doorway,  and, 
holding  it  in  the  shadow  with  the  sensitive  paper  in  it  turned 
towards  the  main  expanse  of  sky  from  which  the  light  is 
coming,  we  proceed  to  measure  the  strength  of  the  light  in  the 
particular  way  described  in  the  meter  instructions. 

The  meter  has  what  is  called  a  11  standard  tint  n — a  patch 
of  paper  toned  to  a  dull  drab  colour — to  match  which  the 
sensitive  paper  will  gradually  darken  :  and  we  measure  the  light 
by  taking  the  time  which  the  paper  requires  to  darken  to  that 
tint.  It  will  probably  be  slow  enough  to  time  with  a  watch 
with  a  second  hand ;  but  if  we  count  the  seconds  we  must 
remember  that  a  second  is  an  appreciable  time,  say  about  as 
long  as  it  takes  to  say  "  one,  two,  three,  four  "  quite  distinctly. 
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Some  people  seem  to  find  it  difficult  to  tell  when  the 
depth  of  tint  of  the  sensitive  paper  matches  the  standard 
tint,  but  it  is  hard  to  understand  quite  what  is  the  nature  of 
their  difficulty.  The  colour  may  not  always  match,  as  there 
seem  to  be  variations  in  the  shade  taken  by  the  paper ;  but  it 
should  be  quite  simple  to  recognise  when  one  tint  is  as  deep 
as  the  other — that  is  to  say,  when  neither  looks  any  lighter  or 
darker.  If  the  meter  is  so  held  that  the  edge  of  the  paper 
which  forms  the  standard  tint  does  not  cast  any  shadow  on 
the  sensitive  paper,  this  may  assist;  and  it  is  helpful  to  some 
to  hold  the  meter  at  arm's  length  and  partially  close  the  eyes, 
the  time  being  taken  by  noting  when,  in  that  way,  no  dividing 
line  can  be  seen  between  the  sensitive  paper  and  the  paper 
bearing  the  tint.  If  one  really  finds  any  trouble  in  deciding 
when  the  tints  match,  it  will  not  be  a  waste  of  good  material  to 
make  two  or  three  tests  at  first,  or  to  get  a  friend  to  make  a 
test  or  two  also,  and  to  see  how  they  agree ;  or,  if  they  differ 
a  little,  to  average  out  the  results.  There  is,  at  any  rate,  no 
difficulty  which  can  be  regarded  as  serious  :  it  only  amounts  to 
that  of  grasping  what  the  instructions  mean. 

With  some  subjects  it  may  not  be  possible  to  carry  the 
meter  to  the  principal  shadow  and  to  measure  the  strength 
of  the  light  there ;  but  in  such  a  case  it  is  almost  always  a 
simple  matter  to  find  a  similar  shadow  near  at  hand,  and  to 
measure  the  light  in  that,  always  remembering  to  turn  the  meter 
so  as  to  face  that  quarter  from  which  the  chief  illumination 
reaches  the  shadow  in  the  subject  itself.  With  the  majority 
of  outdoor  work  we  can  do  all  that  is  necessary  by  holding 
the  meter  in  the  shadow  of  the  body.  At  first — and,  indeed, 
invariably  with  such  a  subject  as  we  are  supposing — it  is  best, 
though,  to  take  the  meter  to  it  and  measure  the  light  on 
the  spot. 

Having  thus  ascertained  the  strength  of  the  light,  and 
knowing  the  "  f/-  number  "  of  the  stop  in  the  lens,  and  the. 
speed  of  the  plate  or  film,  the  meter  will  tell  us  at  once  what 
exposure  to  give.  The  arrangement  of  the  scales  varies  with 
different  patterns,  but  the  makers'  instructions  are  generally 
clear  enough.  In  the  "  Bee  "  meter,  assuming  that  the  plate 
speed  is  130,  the  "  f/-  number  "  is  f/n,  and  the  time  taken 
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for  the  meter  paper  to  darken  to  the  standard  tint  is  sixteen 
seconds,  we  turn  the  glass  and  back  of  the  meter  so  as  to  bring 
f/n  against  130,  and  then  turn  to  the  figure  16  in  the  scale 
marked  "  Light."  Against  this  16  on  the  rim  of  the  meter  we 
find  \  in  the  scale  marked  "  Exp.,,?  and  we  know  from  that 
that  the  meter  indicates  a  quarter  of  a  second  as  the  exposure, 
the  '  against  the  4,  as  the  instructions  explain,  indicating  that 
it  stands  for  \  and  not  for  4. 

It  might  be  supposed  from  this  that,  the  meter  having 
indicated  a  quarter  of  a  second  as  the  exposure,  all  we  need 
do  is  to  give  that  time.  But  it  was  pointed  out  just  now  that 
there  is  no  one  time  which  is  the  correct  exposure,  but  rather 
a  period  within  which  any  exposure  will  be  correct.  Now  if 
the  meter  has  been  properly  used,  the  exposure  which  if  indi- 
cates is  the  shortest  correct  exposure,  and  we  can  always  give 
twice  or  even  four  times  what  it  indicates  without  any  fear  of 
over-exposure.  In  fact,  unless  the  movement  of  the  subject 
itself  compels  us  to  give  as  brief  an  exposure  as  possible,  it 
is  always  advisable  to  give  twice  what  the  meter  indicates,  so 
as  to  make  quite  sure  that  the  exposure  actually  given  lies  well 
within  the  period  of  correct  exposure.  Accordingly,  as  there 
is  no  fear  of  the  house  moving,  we  shall  do  well,  in  such  a 
case  as  we  have  imagined,  to  give  half  a  second. 

An  exposure  of  half  a  second  is  not  easily  timed.  It  is 
too  long  to  give  automatically  with  a  shutter,  unless  it  is  a 
very  good  one,  and  is  very  short  to  give  by  hand.  One  second 
is  easier  to  deal  with,  so  that  if  the  lens  we  are  using  has 
adjustable  stops,  we  can  put  in  a  smaller  stop,  and  find  out 
what  exposure  that  will  require.  As  we  found  that  the  meter 
indicated  a  quarter  of  a  second  with  f/11,  we  shall  find  that 
it  reads  half  a  second  for  f/16,  and  so  can  stop  down 
to  f/16  and  give  twice  that,  namely,  one  second.  On  the  other 
hand,  we  may  use  a  larger  stop  than  f/n,  say  f/6,  in  which 
case  the  meter  reading  would  be  about  one-sixteenth  of  a 
second.  Twice  this  is  one-eighth  of  a  second,  for  which  or 
for  one-tenth  of  a  second  it  is  possible  that  our  shutter  may 
be  graduated,  and  we  can  give  a  shutter  exposure  in  that  way. 

But  the  beginner,  who  has  only  a  very  simple  type  of 
hand  camera,  may  find  that  he  has  no  shutter  control  at  all. 
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He  cannot  alter  its  speed  :  all  he  can  do  is  to  give  a  simple 
"snap."  Shutters  of  this  kind  generally  work  at  somewhere 
between  one-twentieth  and  one-thirtieth  of  a  second.  If,  then, 
the  exposure  meter  indicates  that  an  exposure  of  one-twentieth 
of  a  second  is  sufficient,  we  know  we  can  use  the  camera  with 
a  reasonable  hope  of  success.  If  it  indicates  anything  shorter 
than  a  twentieth  of  a  second,  also,  we  shall  be  able  to  take  it : 
but  if  the  meter  reading  is  appreciably  longer  than  a  twentieth 
of  a  second,  say  an  eighth  or  a  fifth  of  a  second,  then  it  is 
quite  useless  to  give  a  shutter  exposure.  The  result  can  only 
be  failure.  So  that  if  the  meter  has  not  enabled  us  to  get  a 
correctly  exposed  negative,  it  has  at  least  saved  the  cost  of  a 
plate  or  film.  It  may  be  taken  quite  definitely  for  granted  chat 
it  is  useless  to  make  an  exposure  if  the  circumstances  are  such 
that  we  cannot  give  at  least  as  long,  or  almost  as  long,  an 
exposure  as  the  meter  indicates.  If  it  indicates  one-eighth  of 
a  second  and  the  shutter  is  graduated  for  one-tenth  of  a  second, 
we  could  give  that  without  much  fear  of  failure ;  but  if  the 
meter  indicates  one-eighth  and  we  can  only  give  one-sixteenth 
or  one- twenty-fifth,  we  cannot  hope  to  succeed. 

Whatever  may  be  the  subject  with  which  we  have  to  deal, 
the  meter  will  tell  us  the  shortest  exposure  with  which  we  can 
hope  to  get  a  good  negative.  When  we  remember  that  an 
exposure  meter  can  be  got  for  a  very  few  shillings,  and  that  it 
has  saved  its  entire  cost  when  it  has  prevented  us  from  making 
a  dozen  or  so  of  wrong  exposures,  to  say  nothing  of  the  dis- 
appointment and  wasted  labour  we  have  avoided,  it  will  be 
well  understood  why  it  was  that  I  advocated  getting  such  an 
appliance  and  using  it  from  the  very  start. 
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Developing  the  Negative. 

Choice  of  a  Developer. — Development  by  Time. — The 
Appearance  of  the  Image. — Signs  of  Correct  Ex- 
posure or  Otherwise. — Fixing. — Washing. — What  a 
Good  Negative  should  Look  Like. 

TF  a  plate  or  film  is  carefully  examined  in  the  dark  room 
light  before  and  after  exposure,  no  difference  in  its  appear- 
ance will  be  perceptible.  The  layer  of  sensitive  emulsion  has 
the  same  unbroken  creamy  appearance  when  it  comes  from  the 
camera  as  it  had  when  it  was  first  taken  out  of  its  packet ;  the 
image  is  there,  but  it  is  latent,  and  it  requires  the  developing 
process  to  bring  it  out  and  make  it  visible. 

If  a  plate  has  been  exposed  for  very  much  too  long  a 
time,  say  hundreds,  or  perhaps  thousands,  of  times  as  long  as 
it  should  have  received,  the  image  will  become  visible  without 
development.  If  we  leave  a  plate  lying  about  in  daylight, 
with  part  only  of  it  covered  over,  we  shall  find  that  the  un- 
covered part  has  darkened  in  the  light,  and  also  the  darkened 
part  has  acquired  a  curious  smell.  The  smell  is  due  to 
bromine,  which  the  action  of  the  light  is  liberating  from  the 
silver  bromide.  This  visible  darkening  is  far  too  slow  to  be 
of  service  in  negative  making,  although  it  is  practically  what 
is  utilised  when  a  print  is  made  on  p.o.p.  In  negative  work 
we  use  the  light  to  give  just  the  initial  jerk,  as  it  were,  to 
separate  the  bromine  from  the  silver,  the  actual  separation 
being  brought  about  by  the  developing  solution.  In  a  properly 
exposed  plate  the  developer  effects  this  separation  in  propor- 
tion to  the  intensity  of  the  light  action,  and  the  process  of 
development  consists  of  the  application  of  such  a  solution  as 
will  bring  about  such  a  proportional  separation,  without  affect- 
ing the  film  to  any  appreciable  extent  where  no  light  has 
acted  at  all. 

It  is  in  development  that  we  first  learn  definitely  whether 
the  exposure  has  been  correct,  and  so  whether  we  can  hope  to 
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get  a  successful  photograph,  and  it  is  doubtless  due,  at  least 
in  part,  to  this,  that  the  belief  grew  up  that  development 
played  a  very  important  part  in  photography  and  called  for 
a  great  deal  of  skill  and  judgment.  It  is  now  known  that  in 
a  great  measure  this  was  a  mistake.  The  latent  image  is  the 
vital  matter,  and  if  that  is  right,  development  is  almost  as 
mechanical  as  fixing,  or  should  be,  and  the  process  can  be 
carried  out  as  well  without  even  looking  at  the  image  as  it  can 
by  watching  it  and  allowing  judgment  to  have  play.  Hence 
the  modern  practice  of  "  time  development/'  which  is  what  I 
would  urge  every  reader  of  these  lines  to  adopt. 

In  time  development  the  exposed  plate  (or  film,  under- 
stood) is  placed  in  a  developer  of  definite  composition  for  a 
certain  time,  which  time  varies  according  to  the  make  of  plate 
and  the  temperature  of  the  liquid.  It  is  then  taken  out  and 
fixed.  One  great  advantage  the  method  possesses  is  that  the 
plate  is  only  momentarily  exposed  to  the  red  light,  if  at  all. 
The  development  can  be  carried  out  in  a  covered  vessel,  and 
so  we  can  have  plenty  of  light  in  the  dark  room  and  do  the 
work  in  comfort,  without  any  fear  that  the  image  will 
be  fogged. 

As  development  is  a  very  interesting  process  to  watch, 
however,  I  propose  to  describe  what  can  be  seen  to  take  place, 
especially  as  it  will  help  the  beginner  to  decide  whether  his 
exposures  have  been  correct  or  not.  He  must  not  look  at  the 
photograph  the  whole  time  it  is  developing,  as  that  would 
cause  the  plate  to  be  fogged  ;  but  must  keep  the  dish  covered 
with  a  card  or  something  similar,  merely  taking  that  away  for 
a  momenta rv  glance  now  and  then,  in  order  to  note  what  is 
going  on.  The  point  at  which  to  stop  the  operation  must  be 
determined  by  time,  and  that  alone  ;  if  he  stops  when  he  thinks 
from  the  look  of  things  that  it  is  done,  he  is  likely  to  get  wrong. 

The  requirements  for  the  development  of  a  plate  are,  in 
addition  to  the  dark  room  lamp,  a  dish  and  card  to  cover  it, 
a  graduated  measure,  a  chemical  thermometer,  some  developer 
for  which  a  table  of  times  is  provided,  and  a  dish  of  hypo. 
The  chemical  thermometer  is  merely  an  ordinary  thermometer 
with  its  scale  either  engraved  on  the  glass,  or  printed  on  paper 
and  enclosed  in  a  glass  tube,  so  that  it  is  not  affected  by  the 
solution  into  which  the  thermometer  is  put. 
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I  do  not  propose  to  say  much  on  the  choice  of  a  developer, 
as  it  is  very  easy  to  exaggerate  its  importance.  There  are 
dozens  of  formulae  for  developers,  any  one  of  which  is  just 
as  good  as  any  other.  The  maker  of  the  plates  or  films  gives 
particulars  of  one  or  more  developers  in  the  instructions,  and 
any  of  these  we  may  be  quite  sure  will  be  very  suitable.  But 
for  the  beginner  they  are  open  to  the  objection  that  they  are 
unprovided  with  a  timetable,  and  so  he  would  have  to  work 
one  out  for  himself,  which  is  not  a  thing  he  is  in  a  very  good 
position  to  undertake.  On  the  other  hand,  there  are  certain 
commercial  preparations,  such  as  Messrs.  Johnson  and  Sons' 
Azol  and  Messrs.  Burroughs,  Wellcome  and  Co.  's  Rytol,  for 
which  their  makers  supply  such  tables,  and  it  is  one  of  these 
which  I  should  recommend  at  the  first. 

A  word  of  caution  may  be  given  against  the  use  of 
unknown  developers  recommended  by  less  scrupulous  traders 
as  "  just  as 'good."  They  may  be:  but  the  novice  has  no 
means  of  finding  out,  and  he  cannot  tell  when  using  them 
whether  any  failure  is  due  to  some  fault  of  his  own,  or  to 
some  shortcoming  of  the  developer.  Besides,  they  are  not 
provided  with  a  table  of  times  and  temperatures,  without  which 
one  cannot  use  the  timing  method  here  described.  So  that  it 
will  be  well  to  get  one  of  the  preparations  issued  by  a 
reliable  house. 

If  the  developer  is  a  single-solution  one,  it  will  only  need 
dilution ;  if  it  is  Rytol,  which  is  a  tabloid  preparation,  the 
tabloids  must  be  dissolved  as  directed.  It  is  very  important 
in  the  timing  method  to  be  accurate  in  the  proportion  of  water, 
as  any  variation  in  strength  would  cause  a  variation  in  the 
time  which  the  solution  took  to  act ;  so  the  measuring  must  be 
done  carefully.  Any  water  that  is  good  enough  to  drink  is 
good  enough  for  photography,  but  it  is  better  not  to  use  water 
freshly  drawn,  as  its  temperature  may  be  different  from  that  of 
the  room,  and,  by  changing  in  temperature  during  development, 
may  put  the  timing  wrong.  If  it  has  been  drawn  and  standing 
in  a  jug  for  half  an  hour  or  so  before  use,  it  will  be  quite 
suitable. 

Having  prepared  the  developer,  it  is  left  in  the  graduated 
measure  for  a  minute  or  two,  with  the  thermometer  in  it,  and, 
having  read  the  temperature,  we  refer  to  the  table  to  find  out 
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the  time  to  give.  It  is  not  possible  to  give  one  time  suitable 
for  all  plates  and  films,  as  different  brands  vary  in  the  speed 
at  which  they  develop,  so  that  we  find  in  the  table  the  make 
of  plate  we  are  using,  and  the  time  to  be  given  at  the  tempera- 
ture which  the  thermometer  indicates. 

The  quantity  of  developer  to  make  up  will  depend  on  the 
size  of  the  dish  and  number  of  plates  to  be  developed.  At 
first,  it  is  well  to  use  plenty,  so  that  there  may  be  no  chance 
of  not  covering  the  surface  of  the  film  at  once.  This  is  im- 
portant, as  any  parts  that  are  not  immediately  covered  will 
cause  marks  of  which  no  after  treatment  will  get  rid.  At  the 
same  time,  we  must  not  make  up  more  than  we  immediately 
require,  as  the  dilute  developer  does  not  keep.  It  begins  to 
spoil  from  the  very  moment  of  preparation:  and,  although  it 
might  possess  the  power  of  developing  an  image  some  days 
after  it  was  mixed  up,  the  table  of  times  will  no  longer  be 
applicable  to  it,  and  there  will  be  a  risk  of  the  negatives  being 
stained.  The  developer  in  the  case  of  negatives  should  on  no 
account  be  used  more  than  once. 

For  work  in  a  quarter-plate  dish  two  fluid  ounces  of 
solution  will  be  ample.  For  postcards  and  half -plate  sizes 
three  ounces,  and  for  whole  plate  five  ounces,  are  the 
quantities  to  be  recommended  at  first.  Later  on,  as  the  worker 
gets  more  expert,  he  will  find  that  he  can  do  with  less. 

If  roll-film  is  to  be  developed  in  a  tank  or  machine,  the 
instructions  already  given  will  require  a  little  modification  to 
fit  the  altered  circumstances,  but,  broadly  speaking,  the  opera- 
tions are  the  same. 

When  all  is  ready  to  begin,  everything  being  in  its  proper 
place,  the  dark  room  lamp  lighted  and  seen  to  be  properly 
burning,  as  it  will  not  be  possible  to  open  it  up  to  put  any- 
thing right  afterwards,  the  room  can  be  carefully  darkened 
and  the  actual  development  put  in  hand. 

While  on  the  subject  of  the  preliminaries  of  development, 
it  may  be  well  to  add  a  few  words  on  the  subject  of  an  addition 
to  the  outfit  which  the  beginner  will  find  to  be  very  helpful, 
if  only  he  can  manage  to  secure  it.  We  refer  to  a  specimen 
negative.  A  negative  is  not  a  finished  photograph  of  which 
anyone  without  technical  knowledge  can  see  at  a  glance  whether 
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it  is  just  what  is  required  or  not,  but  represents  an  intermediate 
stage  in  the  photographic  operations,  and  one  which  it  requires 
some  familiarity  with  photography  to  judge.  But  if  what  is 
known  to  be  a  good  negative,  preferably  of  some  subject  of 
the  same  class  as  that  with  which  the  beginner  is  occupied, 
is  obtained,  even  if  only  borrowed  for  the  time  being,  it  will 
be  found  very  useful  as  showing  the  kind  of  result  at  which 
to  aim.  Many  a  novice  experiences  difficulty  from  not  know- 
ing when  he  has  got  a  good  negative.  The  type  which  gives 
the  best  print  is  not  the  prettiest.  The  clear,  bright,  sparkling 
picture  in  a  negative  gives  a  dull,  heavy  print,  since  clearness 
and  sparkle  are  amongst  the  signs  of  under-exposure. 

The  exact  appearance  of  a  good  negative  cannot  well  be 
described  :  it  must  be  seen.  Attempts  have  been  made  to 
reproduce  negatives  by  means  of  half-tone  illustrations  to  act 
as  guides  for  this  purpose,  but  those  which  I  have  seen,  and 
I  have  noted  many,  failed  to  give  any  useful  indication.  When 
the  half-tone  was  printed  on  transparent  paper  it  proved  to 
be  lacking  in  gradation  when  held  up  to  the  light,  and  any 
attempts  to  make  prints  from  such  reproductions  showed  at 
once  that  if  the  original  negative  were  a  good  one  it  had  not 
been  successfully  reproduced  in  printers '  ink.  So  that,  if 
possible,  a  real  negative  should  be  obtained,  and  its  appearance 
carefully  noted  both  by  putting  it,  film  side  downwards,  on 
a  sheet  of  white  paper,  and  also  by  looking  through  it  at 
the  light. 

For  a  minute  or  two  before  actually  pouring  the  developer 
on  to  the  plate,  the  solution  should  be  left  standing  in  the 
measuring  glass  with  the  thermometer  in  it  to  give  this  time  to 
indicate  the  exact  temperature.  Noting  this,  the  correct  time 
of  development  at  that  temperature  for  the  plates  in  use  can 
be  found  by  reference  to  the  table  issued  by  the  makers  of  the 
developer.  It  does  no  harm  to  leave  the  developer  standing  in 
this  way  for  a  few  minutes ;  but  it  should  not  be  left  for  longer, 
as  a  scum  may  form  on  its  surface,  and  if  any  of  this  scum 
gets  on  to  the  plate  it  will  stick  there  long  enough  to  leave  a 
mark  which  nothing  we  can  subsequently  do  will  remove. 

The  room  being  darkened,  and  a  card  or  other  cover  for 
the  dish  being  at  hand,  we  may  take  out  the  plate  and  place  it, 
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with  its  coated  side  upwards,  in  the  dish.  The  coated  side 
can  be  recognised  at  a  glance,  as  it  is  a  dull  cream  colour, 
while  the  back,  being  plain  glass,  is  glossy.  The  card  should 
be  put  over  the  dish  at  once,  while  the  camera  or  dark  slide, 
etc.,  is  put  away.  Then,  the  card  being  removed,  the  developer 
is  poured  over  the  plate  in  a  smooth  even  wave,  a  glance  is 
given  to  the  surface  to  make  quite  sure  that  it  is  wetted  all 
over,  and  then  the  card  may  be  put  back  at  once,  and  the 
time  noted. 

It  might  be  thought  that  the  action  of  pouring  the  developer 
over  the  plate  is  so  simple  that  anyone  could  do  it  without 
any  need  of  instruction ;  but  there  is  a  wrong  way  as  well  as 
a  right  way,  and  it  is  best  to  get  into  the  habit  of  doing  it 
correctly  from  the  very  first.  The  surface  of  the  sensitive  film 
must  not  be  touched  at  any  time  with  anything  solid,  so  that 
if  the  developer  does  not  go  all  over  it  at  once  we  cannot  brush 
it  over.  We  must  therefore  use  enough  solution  to  make  quite 
sure  of  covering  every  part ;  but,  at  the  same  time,  we  do  not 
wish  to  use  so  much  as  to  be  wasteful.  In  consequence,  we 
adopt  a  certain  method  of  pouring  to  make  sure  in  the  dim 
light  that  the  whole  plate  is  evenly  and  quickly  covered*. 

To  do  this  we  do  not  need  a  vessel  with  a  lip,  so  that  if 
it  is  a  graduated  measure  which  holds  the  developer  we  turn 
it  so  that  the  spout  is  away  from  the  dish.  Holding  the  dish 
in  the  left  hand  and  the  measure  of  developer  in  the  right, 
we  tilt  the  dish  a  little  so  that  the  left-hand  corner  next  the 
body,  the  corner  by  which  we  are  holding  it,  is  slightly  the 
lowest.  We  put  the  edge  of  the  measure  over  the  edge  of  the 
dish  nearest  this  corner,  and  then  simultaneously  we  tilt  the  dish 
in  the  opposite  direction  and  slide  the  measure  along  it  from 
left  to  right,  while  pouring  out  the  developer.  It  is  a  good 
plan  to  perform  the  operation  a  few  times  in  daylight  with 
water  and  an  empty  dish,  or  one  containing  a  piece  of  glass. 
The  measure  by  the  time  it  gets  to  the  right-hand  end  of 
the  dish  should  be  empty,  and  its  contents  should  be  seen  to 
cover  the  bottom  of  the  dish  in  an  even  wave,  which,  starting 
at  the  corner  by  which  we  are  holding  the  dish,  crosses  the 
bottom  diagonally.  The  pouring  on  should  be  done  about 
three  feet  from  the  lamp,  which  is  best  placed  on  some  support 
a  few  inches  above  the  table,  as  this  enables  us  to  see  that  the 
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solution  goes  all  over.  As  soon  as  the  plate  is  seen  to  be 
covered,  the  card  should  be  replaced. 

It  should  be  borne  in  mind  that  the  dish  should  be  kept 
covered  during  the  whole  time  of  development,  except  just  for 
a  moment  or  two,  when  it  may  be  uncovered  to  note  how  the 
process  is  going.  A  dark  room  in  which  a  plate  can  be  developed 
in  an  uncovered  dish  without  injury  is  a  dark  room  which  is 
improperly  illuminated,  as  it  cannot  be  light  enough  to  allow 
the  work  to  be  done  in  reasonable  comfort. 

During  the  process  of  development  the  dish  must  be 
rocked.  This  can  be  done  quite  gently,  and  at  intervals  of 
ten  or  twenty  seconds.  The  rocking  may  be  from  side  to 
side  and  then  from  end  to  end.  All  that  is  necessary  is  to 
prevent  the  solution  from  remaining  quite  motionless ;  it  should 
flow  backwards  and  forwards  over  the  surface  in  an  even  wave. 
Various  rocking  machines  have  been  designed  for  this  purpose, 
but  none  of  them  is  so  satisfactory  as  rocking  by  hand.  If 
the  rocking  is  omitted,  or  is  insufficient,  a  defect  known  as 
mottling  manifests  itself.  In  this  the  more  opaque  parts  of 
the  negative,  as,  for  example,  the  sky  in  a  landscape,  are  dis- 
figured by  marks  of  a  more  transparent  character,  very  much 
like  those  on  mottled  soap.  They  quite  ruin  any  negative  in 
which  they  appear. 

In  dealing  with  the  beginner's  first  exposure,  the  imaginary 
subject  was  an  exterior  view  of  a  house,  and  we  will  suppose 
that  to  be  what  we  are  developing.  The  total  time  of  develop- 
ment at  the  temperature  ascertained  may  be  anything  from  two 
or  three  minutes  to  half  an  hour,  according  to  circumstances. 
If  it  is  ten  minutes,  we  may  leave  the  card  over  the  dish  for, 
say,  half  a  minute  or  a  minute ;  and  then  taking  it  off  for  two 
or  three  seconds  only,  and  taking  care  not  to  have  the  dish 
too  near  the  lamp,  we  may  give  a  quick  glance  at  the  plate. 

In  all  probability,  the  even  creamy  appearance  which  it 
possessed  before  pouring  on  the  developer  will  still  be  presented 
over  much  of  its  area ;  but  those  parts  which  represent  the 
brightest  parts  of  the  original  subject  will  show  signs  of  darken- 
ing. The  sky,  for  example,  may  be  indicated  by  a  greyish 
tint  terminating  in  a  line  which  clearly  reveals  the  outline  of 
the  roof  of  the  house.    Along  the  edges,  also,  we  may  notice 
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indications  of  an  image,  stopping  abruptly  at  a  straight  line 
which  marks  the  extreme  edges  by  which  a  plate  was  held  in 
position  in  the  camera,  which  received  no  light  at  all.  Perhaps 
some  of  the  other  prominent  high  lights  of  the  scene  may  be 
showing,  or  even  the  whole  of  the  picture  may  be  clearly  visible. 
The  card  should  be  put  back  at  once.  It  is  tempting, 
no  doubt,  to  peer  into  the  plate  to  try  and  make  out  this  or 
that  detail ;  but  it  is  a  temptation  to  be  resisted.  Many  a 
negative  has  been  spoiled  because  it  was  quite  unnecessarily 
exposed  to  the  red  light,  that  the  photographer  might  look 
into  it  closely. 

Perhaps  as  this  is  the  first  plate  to  be  developed,  it  may 
be  picked  up  and  held  for  a  moment  in  front  of  the  light,  glass 
side  towards  the  lamp,  and  looked  through.  It  will  be  seen 
that,  even  if  the  picture  is  very  clearly  visible  while  the  plate 
lies  in  the  dish,  very  little  can  be  seen  on  looking  through  it, 
and  that  little  is  weak  in  its  contrast.  It  is  put  back  forth- 
with, covered  over,  and  the  rocking  continued. 

When  half  the  total  time  of  development  has  elapsed,  we 
may  look  at  it  again.  The  surface  will  have  gone  much  darker, 
but  still  the  main  outlines  of  the  picture  will  be  visible  in  a 
moderately  good  light.  The  edges  which  were  not  exposed  to 
the  light  at  all  should  be  quite  white,  except  perhaps  where 
the  sky  comes  up  against  them,  where  a  little  darkening  of 
the  edge  does  no  harm.  If  we  look  through  the  plate  at  this 
stage,  we  shall  find  that  the  picture  is  much  clearer  or  stronger 
than  before,  owing  to  a  general  increase  in  the  contrasts,  while 
at  the  same  time  the  negative  as  a  whole  has  become  decidedly 
more  opaque.  Glancing  at  the  glass  side,  we  may  see  that  that 
also  has  begun  to  darken  in  parts ;  but  this  is  not  much  to  go  by 
at  first,  as  different  makes  of  plates  behave  differently  in  this 
respect.  In  some  the  developed  image  soon  becomes  visible 
at  the  back,  while  in  others,  even  when  development  is  com- 
plete, the  glass  side  shows  little  or  no  discolouration. 

The  remainder  of  the  time  necessary  to  complete  develop- 
ment makes  little  visible  change  upon  the  surface  of  the 
negative  viewed  as  it  lies  in  the  dish.  It  gets  gradually  darker 
and  darker,  until  at  last  very  little  is  to  be  seen  at  all,  except 
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the  white  edges,  which  should  continue  light  in  tone  right  up 
to  the  finish. 

Anyone  who  is  unaccustomed  to  the  process  may  perhaps 
think  that  this  gradual  darkening  over  is  a  sign  that  the  action 
is  going  too  far ;  but  it  is  not  so.  The  image  is  building  itself 
up  in  the  thickness  of  the  film,  and  if  the  plate  is  held  up  to 
the  light  and  examined,  it  will  be  found  that  the  contrast  which 
was  so  slight  at  first  has  been  steadily  growing,  until  when 
the  time  comes  to  stop  development  the  plate  contains  a 
vigorous  image  which  will  give  a  good  bright  print. 

One  often  hears  from  beginners  that  they  find  it  difficult 
to  get  enough  density  :  but  almost  always  the  cause  of  this 
is  that  they  have  stopped  development  too  soon,  deterred  by 
the  darkening  over  of  the  picture  viewed  as  it  lies  in  the  dish. 
By  adopting  time  development  this  is  prevented. 

If  the  negative  was  not  correctly  exposed,  the  appearance 
of  the  plate  in  the  developer  is  different.  In  the  case  of 
under-exposure,  it  will  be  found  that  the  image  is  slow  in 
making  its  appearance  :  and  that,  although  development  is 
continued  for  the  full  time  given  in  the  tables,  the  image,  at 
least  in  those  parts  which  represent  the  darker  parts  of  the 
subject^  never  darkens  over  as  it  should  do.  Even  at  the  finish 
of  the  development  we  can  still  see  details  as  the  plate  lies  in 
the  dish.  Appearances  are  deceptive,  and  the  under-exposed 
negative  looks  brighter  and  clearer  than  one  which  has  had 
the  correct  exposure  :  but  when  we  come  to  make  a  print  from 
it,  the  results  it  yields  are  seen  to  be  very  far  from  what  we 
require.  If  under-exposure  is  suspected,  it  is  well  to  be  careful 
not  to  develop  too  much,  as  over-development  exaggerates  the 
shortcomings  of  the  negative.  This  does  not  mean  that  we  can 
correct  under-exposure  by  short  development,  but  merely  that 
the  time  of  development  which  the  table  in  use  indicates  should 
on  no  account  be  exceeded  in  that  case. 

In  the  case  of  over-exposure,  the  plate  darkens  over  very 
quickly,  and  long  before  development  is  half  done  its  surface 
will  be  quite  black.  There  is  nothing  for  it  but  to  go  on 
developing,  taking  care  on  no  account  to  under-develop.  The 
plate  may  seem  to  be  quite  opaque  on  looking  through  it  at 
the  light,  and  the  glass  side  may  show  very  decided  blackening. 
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But  we  shall  do  no  harm,  but  rather  good,  by  giving  full 
development.  It  does  not  at  all  follow  that  because  there  is 
a  rapid  darkening  over  the  negative  is  over-exposed  :  it  may 
be  simply  that  it  has  had  a  full  correct  exposure.  In  any 
case,  if  there  are  any  signs  of  full  or  over-exposure,  it  is 
important  to  develop  fully,  just  as  in  the  case  of  under-exposure 
it  is  important  not  to  overdo  it. 

When  a  negative  has  been  developed  it  contains  an  image 
or  picture  which  consists  of  metallic  silver,  which  the  developer 
has  extracted  from  the  silver  bromide  which  was  exposed  td 
light.  But  in  any  exposed  emulsion  there  is  always  a  great 
deal  more  silver  bromide  that  has  not  been  affected  by  light 
than  there  is  that  which  has  been  so  altered,  and  therefore  the 
developed  plate  still  contains  a  great  deal  of  silver  bromide. 
This  is  sensitive  to  light  still,  and  it  is  the  function  of  the 
fixing  bath  to  dissolve  it  away,  leaving  only  the  silver 
image  itself. 

The  substance  used  for  fixing  is  hypo.  "  Hypo"  is  an 
abbreviation  of  sodium  hyposulphite,  the  chemical  name  by 
which  the  compound  is  best  known,  although  its  correct  name 
is  sodium  thiosulphate.  However,  hypo  is  the  name  by  which 
it  goes  amongst  photographers.  It  possesses  the  property  of 
dissolving  silver  bromide  without  affecting  the  metallic  silver, 
unless  it  is  allowed  to  act  for  a  very  long  time  indeed ;  but, 
given  time  enough,  .and  other  favourable  conditions,  it  will  dis- 
solve both  the  unaltered  bromide  and  the  metallic  silver  as  well. 

Hypo  is  very  soluble  in  water,  and  its  solutions  keep  per^ 
fectly,  so  that  we  can  make  up  a  stock  solution  and  keep  it 
in  that  form,  taking  a  little  of  the  stock  solution  and  diluting 
it  with  water  as  required.  A  good  plan  is  to  dissolve  a  pound 
of  hypo  in  about  a  pint  and  a  quarter  of  boiling  water,  and 
when  it  is  cold  to  dilute  this  solution  until  it  measures  one 
quart.  This  is  bottled  off  and  labelled  "  Hypo,  eight  ounces 
to  the  pint." 

The  strength  of  the  fixing  bath  which  is  generally  recom- 
mended for  negatives  is  one  of  four  ounces  to  the  pint,  which 
can  be  got  by  mixing  equal  parts  of  this  stock  solution  and  of 
water.  But  there  is  no  need  to  use  the  hypo  as  strong  as  this. 
Two  ounces  to  the  pint  is  quite  a  good  working  strength,  and 
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can  be  got  by  mixing  one  fluid  ounce  of  the  stock  solution  with 
three  fluid  ounces  of  water.  Such  a  solution  fixes  almost  as 
quickly  as  one  of  four  ounces  to  the  pint.  It  is  best  not  to 
make  up  more  of  the  dilute  solution  than  is  actually  required 
at  the  time,  and  to  pour  it  away  after  use.  Old  hypo  baths 
discolour  and  work  irregularly,  and  complete  fixing  is  important 
if  we  wish  our  negatives  to  last  unaltered. 

After  giving  the  developed  negative  a  rinse  under  the  tap 
to  remove  most  of  the  developer  on  its  surface,  it  is  placed  in 
the  hypo  solution.  If  at  this  stage  we  look  at  it  from  the 
glass  side  we  shall  see  that  this  still  has  very  much  the  same 
creamy  appearance  that  it  had  before  development,  this 
creaminess  being  due  to  the  silver  bromide  which  the  hypo  has 
to  dissolve  away.  After  a  minute  or  two  in  the  hypo  dish  it 
will  be  seen  that  the  edges  are  clearing,  and  after  the  lapse 
of  a  few  minutes  the  whole  of  the  creamy  appearance  will  have 
vanished.  The  negative  will  now  be  much  more  transparent 
than  it  was  before,  and  we  shall  be  able  to  see  the  picture  on 
it  much  more  clearly  than  we  could  before  starting  to  fix  it. 
But  it  is  wrong  to  assume  that  because  the  creamy  look 
has  gone  the  negative  is  fixed.  We  must  leave  it  in  the  hypo 
for  at  least  as  long  again  if  we  are  to  make  sure  that  fixing  is 
complete.  There  is  no  need  to  rock  the  dish  all  the  time  that 
the  negative  is  fixing,  but  it  makes  fixing  a  little  quicker  if  we 
give  it  an  occasional  rock. 

It  is  best  to  keep  the  negative  in  the  non-actinic  light  of 
the  dark  room  until  fixing  is  finished ;  although  many  workers 
do  not  do  this,  and  freely  expose  their  negatives  to  white  light 
as  soon  as  they  have  been  well  covered  by  the  hypo  solution. 
This  is  not  a  course  which  is  to  be  recommended.  The  white 
light  makes  no  visible  difference  to  the  negative  which  is 
exposed  to  it  for  a  few  moments,  if  it  has  been  in  the  hypo 
for  a  minute  or  two ;  but  it  does  have  an  effect,  and  if  it  should 
be  found  necessary  afterwards  to  have  recourse  to  a  process 
known  as  intensification,  this  is  much  more  satisfactorily  per- 
formed if  the  negative  has  not  been  exposed  to  white  light 
until  the  fixing  was  complete. 

To  ensure  permanence,  complete  fixing  is  most  important, 
and  there  is  no  ready  .  test  which  we  can  apply  to  tell  when 
fixing  is  complete.    We  can  only  judge  by  the  eye,  noting  the 
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rate  at  which  the  hypo  bath  is  acting  by  looking  at  the  glass 
side  of  the  plate,  and  allowing  the  fixing  solution  to  act  for 
at  least  twice  as  long  as  it  takes  for  the  creaminess  to  dis- 
appear. The  same  lot  of  hypo  solution  may  be  used  for 
several  negatives  in  succession,  so  long  as  it  is  seen  to  be 
working,  but  it  is  better  not  to  keep  it  over  from  day  to  day. 
Hypo  is  a  cheap  chemical,  even  at  present  prices,  and  a  nega- 
tive that  is  worth  making  at  all  is  worth  the  trifling  cost  of 
enough  hypo  to  make  sure  that  it  is  permanent. 

While  complete  fixing  is  very  important  if  we  are  to 
secure  permanence,  it  is  equally  important  to  get  rid  of  all 
traces  of  the  hypo  after  it  has  done  its  work.  This  is  done 
by  washing  :  and  the  washing  of  a  negative  is  a  thing  which 
must  on  no  account  be  done  in  a  perfunctory  or  imperfect 
manner.  It  is  a  very  easy  thing  to  wrash  a  single  negative. 
We  can  do  it  in  the  dish  in  which  it  was  fixed,  by  giving  nega- 
tive and  dish  a  rinse  after  fixing,  and  then  putting  up  the 
negative  to  drain  for  a  minute  or  two  while  the  dish  is 
thoroughly  washed  out  and  rinsed.  The  negative  itself  may 
be  rinsed  under  the  tap  to  remove  any  of  the  fixing  bath  from 
the  glass  side  and  edges,  as  well  as  from  the  surface  of  the 
film.  It  is  then  put  back  into  the  dish  and  covered  with  clean 
water.  After  the  lapse  of  a  minute  or  two  the  water  is  poured 
off,  the  negative  and  dish  are  rinsed  and  drained,  and  the  plate 
is  left  for  a  minute  or  two  in  fresh  water.  It  is  then  rinsed, 
drained,  and  refilled  as  before.  Twelve  such  changes,  spread 
over  half  or  threequarters  of  an  hour,  will  completely  remove 
the  last  traces  of  the  hypo. 

I  am  often  asked  for  less  troublesome  ways  of  washing 
out  the  hypo,  but  I  cannot  give  them.  I  am  no  fonder  of 
unnecessary  work  than  other  people,  but  that  is  the  method 
which  I  adopt  invariably.  It  is  also  the  plan  which  involves 
the  minimum  waste  of  water.  There  are  washing  machines  on 
the  market,  but  it  is  very  rarely  that  they  work  properly,  and 
they  all  take  a  great  deal  of  water.  The  essence  of  quick  and 
thorough  washing  is  to  make  each  change  as  complete  as  pos- 
sible, carrying  the  very  minimum  of  one  lot  of  washing  water 
into  the  next  :  and  no  automatic  washers  with  which  I  am 
acquainted  do  this  anywhere  near  so  effectively  as  it  can  be 
done  by  hand,    If  there  is  a  tap  with  a  good  water  supply, 
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one  negative  can  be  washed  by  supporting  it  horizontally  just 
below  the  nozzle  of  the  tap,  on  something  which  is  a  little 
smaller  than  itself,  and  allowing  a  gentle  stream  of  water  to 
run  into  the  centre  of  it  and  off  at  the  edges.  A  quarter  of 
an  hour  in  such  a  position  is  sufficient ;  but  if  a  negative  is 
being  washed  in  this  way  it  is  important  to  make  quite  sure 
that  the  water  actually  is  flowing  over  the  whole  surface  and 
running  off  all  round. 

When  several  negatives  are  to  be  washed  at  once,  they 
can  be  washed  in  dishes  in  the  same  way  as  a  single  one,  and 
take  little,  if  any,  longer,  since  one  may  be  soaking  while  the 
others  are  having  their  water  changed.  It  may  be  pointed  out 
where  water  is  scarce  that  little  is  gained  by  the  use  of  a  great 
excess  beyond  that  which  is  needed  to  cover  the  plate.  An 
eighth  of  an  inch  of  liquid  above  the  surface  of  the  gelatine  is 
quite  as  efficient  a  remover  of  hypo,  in  practice,  as  a  couple  of 
inches  or  more  would  be. 

Grooved  metal  racks,  with  a  tank  to  hold  the  rack,  can 
be  bought  very  cheaply,  and  these  are  very  convenient  for 
washing  negatives.  There  is  no  need  to  get  a  tank  with  a 
syphon  attached  to  it,  as  such  syphons  do  not  often  work 
properly.  If  the  tank  has  a  syphon,  this  can  be  put  out  of 
action  by  corking  up  the  pipe,  or,  preferably,  by  drilling  a 
hole  at  the  top  of  the  bend  of  the  syphon.  The  rack  and  tank 
can  then  be  used  in  the  same  way  as  a  dish,  taking  out  the 
rack  and  letting  the  negatives  drain  while  changing  the  water 
in  the  tank  and  refilling  it.  A  dozen  changes  are  quite  suffi- 
cient in  this  case  also,  if  they  are  thorough ;  but  I  generally 
prefer  to  give  one  or  two  more,  to  allow  for  the  extra  quantity 
of  water  from  the  previous  lot  carried  into  the  fresh  at  each 
change,  which  in  the  case  of  a  rack  is  almost  inevitable.  It 
is  well  also  to  give  the  rack  a  shake  after  draining  to  get  rid 
of  the  drainings. 

There  is  one  form  of  washing  which  is  the  least  trouble 
and  the  least  efficient,  and  that  is  long  soaking.  Nothing  what- 
ever is  gained  by  leaving  negatives  lying  for  a  long  while  in 
the  same  lot  of  water.  After  two  or  three  minutes  that  water 
has  done  all  the  washing  it  can  do.  If  a  negative  is  deft  lying 
in  water  all  night  it  will  be  just  as  necessarv  to  give  it  a  number 
of  complete  changes  as  it  would  be  if  it  had  been  lying  only 
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for  a  minute  or  two.  I  mention  this,  as  I  am  often  asked 
whether  negatives  are  washed  if  left  soaking  in  the  bath 
all  night.  Long  soaking  is  not  only  quite  ineffective  as  a 
method  of  washing,  it  is  actively  injurious.  In  hot  weather 
it  is  no  uncommon  thing  for  negatives  left  soaking  all  night  to 
be  found  badly  and  irremediably  spotted  in  the  morning. 
Gelatine  is  a  substance  which  in  a  moist  condition  is  extremely 
prone  to  decompose,  and  when  we  have  a  film  of  it  in  a  wet 
condition,  the  sooner  we  can  get  it  dry  the  better.  Nothing 
is  gained  by  prolonging  the  washing  operation  over,  say, 
one  hoiy*. 

When  the  washing  is  finished,  if  the  surface  of  the  film  is 
examined,  it  may  be  found  to  show  a  powdery  deposit,  due  to 
lime  salts  in  the  washing  water.  It  does  no  harm  to  leave 
this  on,  but  it  is  rather  unsightly  ;  and  so  it  is  usual  to  hold  the 
negative  under  a  stream  of  water  from  the  tap,  rubbing  it 
meanwhile  with  a  tuft  of  cotton  wool.  It  only  needs  a  very 
gentle  touch  with  the  wool  to  get  rid  of  the  deposit,  and  one 
must  be  careful  not  to  let  the  nails  or  even  the  finger  tips 
touch  the  gelatine. 

The  negative  has  now  only  to  be  drained  and  dried. 
Draining  racks  are  obtainable,  but  the  amateur  working  in  a 
small  way  does  not  really  need  one.  To  drain,  he  can  put  the 
negative  in  the  graduated  measure,  diagonally,  letting  its  top 
corner  rest  against  the  wall.  After  five  minutes  like  this,  the 
surface  water  will  have  run  off,  the  glass  side  may  be  wiped, 
the  drop  of  water  at  the  lowest  corner  may  be  mopped  up,  and 
the  negative  is  then  in  a  condition  to  dry  quickly.  1 

No  heat  must  be  used  for  drying,  as  this  would  cause 
the  gelatine  to  melt.  All  that  is  required  is  a  current  of  dry 
air.  One  way  of  getting  this  is  to  open  a  window  for  an  inch 
or  two,  and  then  to  rest  the  negative  on  the  top  sash  of  the 
lower  half  of  the  window,  leaning  it  against  the  glass  of  the 
upper  half,  film  side  downwards.  A  stream  of  air  will  ascend 
through  the  opening,  and,  playing  on  the  gelatine  surface, 
will  cause  it  to  dry  very  quickly.  It  should  be  looked  to,  in 
order  to  make  quite  sure  that  there  is  no  pool  of  water  that 
has  drained  from  it.  If  there  is  it  should  be  wiped  up.  The 
presence  of  the  water  keeps  the  air  near  it  moist,  and  so  pro- 
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longs  the  drying.  The  negative  when  dry  is  ready  for  the  next 
stage,  that  of  printing. 

If  the  beginner  cannot  acquire  a  really  good  negative  as  an 
object  lesson,  and  a  standard  of  comparison,  he  will  need 
some  guidance  in  judging  his  own  results.  We  will,  there- 
fore, suppose  that  the  finished  negative  has  been  made  in  the 
way  just  described,  and  that  he  wishes  to  know  how  far  it  is 
a  success,  and  what  kind  of  print  it  may  be  expected  to  yield. 

We  may  first  examine  it  for  definition  or  sharpness,  and 
to  this  end  we  observe  very  carefully  the  outlines  of  the  prin- 
cipal objects — those  on  which  we  focussed,  or  intended  to 
focus.  If  those  parts  are  perfectly  sharp  we  shall  find  that  they 
have  abrupt,  clearly  defined  edges,  not  blurry  indefinite  borders. 
If  it  is  the  trunk  of  a  tree,  or  the  roof  of  a  house,  or  the 
collar  of  a  portrait,  for  example,  it  should  be  possible  to  draw 
the  point  of  a  pencil  along  a  perfectly  distinct  line,  indicating 
where  that  tree,  or  roof,  or  collar  ends,  and  the  slightest 
movement  of  the  pencil  to  one  side  or  the  other  of  that  clearly 
visible  line  should  carry  it  either  right  on  or  right  off  the  object. 
If  this  is  not  possible  :  if,  instead  of  a  perfectly  well- 
marked  boundary  we  have  a  softened  or  blurred  edge,  then 
we  say  that  that  part  of  the  image  is  not  "  sharp. " 

It  does  not  matter,  for  our  present  purpose,  whether  the 
contrast  between  the  object  and  what  it  comes  against  is  great 
or  small ;  that  is  another  matter  altogether.  There  should 
be,  in  any  case,  just  enough  contrast  to  enable  the  dividing 
line  to  be  seen,  and  that  contrast  should  be  perfectly  abrupt 
and  well  defined.  If  this  is  not  the  case,  it  is  impossible  to 
get  a  sharp  print.  There  are  methods  of  getting  unsharp 
prints  from  sharp  negatives,  a  result  which  is  sometimes 
required ;  but  there  is  no  method  by  which  a  sharp  print  can  be 
made  from  an  unsharp  negative. 

If  the  negative  is  not  sharp  it  will  be  necessary  to  ascertain 
what  is  wrong.  It  may  be  that  the  focussing  was  not  properly 
done.  In  that  case  it  is  probable  that  while  the  principal 
object,  on  which  we  intended  to  focus,  is  not  sharp,  some  other 
object  nearer  to  or  further  from  the  camera  is  sharp.  This 
is  an  indication  that  the  focussing  was  incorrect :  and,  by 
noting  whether  the  sharpest  parts  of  the  picture  are  those  which 
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are  nearer  or  more  remote,  we  can  get  an  idea  of  the  nature 
and  extent  of  the  error. 

It  may  be,  however,  that  every  part  of  the  picture  is 
blurry.  This  is  generally  caused  by  the  camera  having  been 
shaken  during  the  exposure — a  very  common  fault  in  beginners' 
snap-shot  work.  If  the  blurring  is  equal  all  over,  it  is 
probable  that  the  focussing  was  correct  but  the  camera  was 
shaken ;  if  it  is  unequal,  then  the  picture  may  not  have  been 
properly  focussed  and  the  camera  may  have  been  shaken 
as  well. 

If  the  principal  object  is  sharp,  indicating  correct 
focussing,  we  may  examine  other  parts  of  the  image — objects 
at  other  distances  than  the  principal  object.  If  these  are 
unsharp,  or  less  sharp  than  we  think  they  should  be,  it  is  a 
sign  that  the  stop  used  was  not  small  enough. 

The  negative  may  next  be  placed  film  downwards  on  a 
sheet  of  printed  matter,  such  as  this  page.  Certain  parts  of 
the  negative,  usually  strips  along  its  edges,  were  protected  from 
light  in  the  camera  by  the  construction  of  the  camera,  or  by 
the  edges  of  the  sheaths  or  dark  slides  holding  the  plate. 
These  edges  in  a  finished  negative  should  be  almost  perfectly 
transparent.  If  they  are,  it  is  a  sign  that  the  light  used  in  the 
dark  room  was  "  safe, "  and  that  the  developer  was  correctly 
made  up  and  was  not  applied  to  the  negative  for  too  long  a  time. 
But  if  all  these  edges  are  badly  darkened  over,  we  may  be 
quite  sure  that  there  is  something  wrong  in  one,  or  both,  of  these 
directions.  Either  the  whole  of  the  plate  or  film,  at  some  time 
or  other,  has  been  exposed  to  an  unsuitable  light — "  light 
fogged  "  is  the  term  used — or  the  developer  has  been  too 
powerful,  or  was  left  on  much  too  long.  In  the  case  of  subjects 
in  which  the  sky  or  some  bright  object  comes  up  against  the 
edge  of  the  negative,  the  edge  in  that  part  may  be  fogged, 
although  it  may  be  clear  enough  elsewhere.  Provided  it  is 
clear  elsewhere,  the  local  fogging  may  be  ignored  for  the 
time  being. 

It  is  not  possible  to  make  perfect  prints  from  negatives 
which  do  not  have  clear  edges ;  and,  if  this  examination  shows 
that  there  is  room  for  improvement  in  this  respect,  the  first 
thing  to  be  done  is  to  find  out  what  is  wrong,  so  as  to  put  it 
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right  in  the  future.  The  most  frequent  cause  of  the  defect 
is  undue  exposure  to  the  dark  room  light  during  development. 

When  the  negative  is  lying  on  the  paper  we  shall  be  able 
to  form  an  approximate  idea  of  its  contrast  or  density.  The 
most  transparent  parts,  those  which  represent  the  very  darkest 
parts  of  the  subject,  should  be  almost,  but  never  quite,  as  clear 
as  the  edges.  The  rest  of  the  picture  should  be  very  much 
darker :  although  even  its  most  opaque  portions  should  be 
clear  enough  to  allow  the  print  to  be  read  quite  easily  through 
them.  The  whole  picture,  in  negative  form,  should  be  seen ; 
but  it  should  look  dark  and  heavy. 

If  there  is  not  much  contrast — that  is  to  say,  if  this  print 
can  be  read  very  easily  through  every  part  of  the  film — it  is 
probable  that  the  negative  will  not  give  a  very  bright  print, 
although  this  will  depend  upon  the  printing  process  adopted. 
Gaslight  paper,  which  is  now  used  so  very  largely  by  amateurs, 
will  give  a  very  bright  print  from  a  comparatively  weak 
negative. 

If  the  whole  of  the  picture  on  the  negative  looks  very  dark 
and  opaque,  although  the  edges  of  the  plate  are  quite  clean,  the 
fault  may  be  due  to  one  of  several  causes.  It  may  be  that 
the  lens  is  not  fitted  with  a  deep  enough  hood — a  very  common 
fault  in  cameras  of  the  compact  type,  in  which  the  lens  hood 
has  been  cut  down  to  a  minimum.  It  may  be  caused,  also,  by 
over-exposure,  or  by  over- development.  A  dusty  lens,  stray 
light  in  the  camera,  too  strong  light  falling  on  the  front  glass 
of  the  lens,  are  other  factors  which  may  give  rise  to  a  general 
heaviness  of  this  kind  :  and  it  is  also  unavoidably  more 
prevalent  with  lenses  of  very  elaborate  construction  than  with 
the  simpler  and  cheaper  forms. 

If  the  negative  successfully  stands  all  the  tests  indicated, 
the  beginner  may  safely  conclude  that  he  is  working  on  sound 
lines  so  far  as  focussing,  exposure,  and  development  are 
concerned. 
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Printing  on  Gaslight  Paper. 

The  Nature  of  Gaslight  Paper. — Solutions  Required.— 
The  Light  for  Printing. — Trial  Exposures. — De- 
velopment of  the  Prints. — Fixing. — Washing. — 
Squeegeeing. 

TyTERY  soon  after  an  emulsion  of  silver  bromide  in  gelatine 
*  was  used  on  glass  for  making  negatives  it  was  found  that  a 
similar  preparation  applied  to  paper  was  a  very  suitable  material 
for  making  prints  and  enlargements.  As  silver  bromide  was 
its  principal  ingredient  the  paper  was  called  gelatino-bromide 
paper,  subsequently  shortened  into  bromide  paper,  under  which 
name  it  is  still  known,  and  is  very  widely  used.  It  was 
found  that  to  give  the  cleanest  and  best  pictures  the  emulsion 
used  for  paper  should  not  be  so  sensitive  as  that  generally 
used  for  negative  making  :  but  except  in  this  respect  there 
is  very  little  difference  between  the  two.  The  development  and 
fixing  of  such  papers  is  carried  out  in  the  same  way  as  that 
of  the  negative;  except  that  in  the  case  of  the  prints,  it  is 
surface  appearance  that  matters  and  not  the  gradation  as  seen 
when  looking  through  as  in  a  negative. 

Many  years  after  bromide  paper  came  into  extensive  use, 
a  much  less  sensitive  emulsion  still  was  introduced — so  little 
sensitive,  in  fact,  that  it  did  not  call  for  a  "  dark  room," 
properly  so  termed,  at  all.  A  moderate  illumination  of  the 
kind  generally  used  in  houses  at  night  was  not  too  much  for 
it  if  the  paper  was  not  unnecessarily  exposed  to  it;  although 
a  very  slight  trace  of  daylight,  which  is  much  whiter  and 
more  "  actinic,"  would  be  enough  to  spoil  it.  As  this  paper 
could  be  worked  by  ordinary  gaslight — even  being  printed  by 
it  if  the  printing  frame  were  brought  near  enough  to  the 
light — it  came  to  be  called  "gaslight"  paper,  and  is  now 
made  by  many  manufacturers  in  a  wide  variety  of  grades.  Such 
F  gaslight  "  paper,  except  in  rapidity  and  in  one  or  two  minor 
particulars,  does  not  differ  much  from  bromide  paper.  The 
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sensitive  salt  may  not  consist  of  silver  bromide  only  :  it  may 
contain  silver  iodide  and  silver  chloride — the  makers  do  not 
let  us  into  the  secrets  of  its  composition — but,  because  one 
is  called  bromide  paper  and  the  other  gaslight  paper,  it  does 
not  follow  that  one  is  made  exclusively  with  silver  bromide 
and  the  other  is  not.  In  the  United  States  gaslight  paper  is 
more  often  referred  to  under  the  name  of  "  development  paper.' * 
In  one  very  important  respect  gaslight  paper  and  bromide 
paper — indeed  plates  and  films  as  well — are  the  same,  namely, 
that  the  image  in  the  finished  result  consists  of  metallic  silver. 
It  follows  that  any  toning  or  other  process  which  can  be  applied 
to  the  image  in  the  one  case  can  be  applied  to  the  image  in 
the  other.  As  far  as  chemical  analysis  goes  the  material 
forming  the  picture  is  identical.  The  various  operations  to 
form  the  print  are  also  the  same,  except  for  certain  slight 
modifications  of  detail  which  will  be  pointed  out  in  due  course. 
A  difference  which  is  often  of  great  service,  however,  is  that 
in  general  the  slower  or  less  sensitive  papers  give  an  image  with 
greater  contrast  in  it  than  the  other  kind.  Beginners'  negatives 
especially  are  often  wanting  in  contrast  :  so  that  "  gaslight  " 
paper  of  this  kind  is  very  suitable  for  making  prints  from  them, 
and  a  good  deal  of  the  great  popularity  of  the  paper  is  un- 
doubtedly due  to  this  fact.  But  negatives  made  by  more  expert 
makers,  unless  specially  kept  thin  for  gaslight  printing,  have 
more  contrast,  to  enable  them  to  be  used  for  other  printing  pro- 
cesses :  and  so  in  course  of  time  makers  found  it  necessary  to 
introduce  a  grade  of  gaslight  paper  called  the  "  Soft  "  or 
"  Portrait  "  grade,  to  give  harmonious  prints  from  vigorous 
negatives.  Such  "  Soft  "  paper  is  always  a  good  deal  more 
sensitive  than  the  other  kind,  although  it  is  still  not  so  sensitive 
that  it  cannot  be  worked  by  gaslight.  The  development  formulae 
given  with  the  two  grades  are  slightly  different ;  but  it  is  quite 
possible  to  use  exactly  the  same  developer  for  both,  and  this 
is  often  done.  When  his  photography  is  a  little  more  advanced 
the  novice  will  find  it  advisable  to  keep  a  stock  of  both 
kinds,  printing  his  strongest  negatives  on  the  "  portrait  n  paper, 
and  his  weaker  ones  on  the  ordinary  grade. 

Gaslight  paper  of  either  sort  is  supplied  in  several  grades 
— glossy,  semi-glossy,  platino-matt,  etc.  It  is  best  to  get  the 
platino-matt  grade  to  start  with,  and  postcard  substance  rather 
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than  paper,  as  this  will  be  the  easiest  to  handle  without  injury. 
It  is  wise,  too,  to  get  one  of  the  recognised  makes  of  gaslight 
paper.  The  market  in  the  past  has  been  flooded  with  cheap 
paper,  and  particularly  with  cheap  cards,  much  of  which  has 
been  mere  rubbish  and  quite  incapable  of  giving  a  good  print, 
even  in  the  most  skilful  hands.  There  are  plenty  of  good 
makes  which  bear  the  name  of  the  firm  making  them,  and 
are  supplied  at  a  standard  price;  commonsense  would  indicate 
that  at  first,  at  any  rate,  it  would  be  much  wiser  to  buy  one 
of  these  than  something  much  lower  in  price,  which  may  be 
good,  but  which,  on  the  other  hand,  may  not,  while  the  buyer 
does  not  know  enough  to  enable  him  to  tell  whether  the  material 
is  good  or  not.  If  the  packet  bears  the  name  of  one  of  the 
big  makers  the  buyer  has  the  assurance  that  the  manufacturer 
in  his  own  interests  has  taken  every  precaution  to  ensure  the 
product  being  as  good  as  it  can  be  made,  and  that  assurance 
is  well  worth  paying  a  few  pence  extra  for. 

For  printing  on  gaslight  paper  the  photographer  will  need 
a  packet  of  paper,  developing  and  fixing  solutions,  a  dish  or 
two,  and  a  printing  frame.  It  has  been  said  that  metol- 
hydrokinone  is  more  suitable  for  the  development  of  gaslight 
paper  than  any  other  agent,  and  all  instructions  contain  at  least 
one  metol-hydrokinone  formula.  On  the  other  hand,  they 
often  include  an  amidol  formula  and  one  of  the  single  solution 
developers,  such  as  Azol,  which  can  be  used  with  very  good 
results.  If  the  novice  intends  to  make  up  his  developer  him- 
self, I  should  advise  him  to  use  the  metol-hydrokinone  as  given 
in  the  instructions  issued  with  the  packet.  Later  on,  a  descrip- 
tion of  the  method  of  making  up  such  a  developer  is  given.  At 
first  he  may  prefer  to  get  some  ready-made  or  packet  developer, 
or  else  to  use  a  single  solution  preparation,  such  as  Azol.  But 
here  again  it  will  be  wise  only  to  buy  one  with  the  name  of  a 
maker  of  repute. 

As  already  pointed  out,  in  buying  a  printing  frame  it  should 
not  be  of  the  same  size  as  the  negatives.  The  result  then  is  that 
the  edges  of  the  picture  are  often  defective  from  shadows  or 
reflections  from  the  edge  of  the  frame.  For  postcard  size  and 
everything  smaller,  a  half-plate  printing  frame  does  very  well. 
Ir  should  be  fitted  with  a  clean  piece  of  glass,  which  may  be 
fastened  in  by  gluing  strips  of  brown  paper  to  the  edges  of 
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the  glass  and  frame.  On  the  glass  may  be  placed  a  piece  of 
thin  card  the  full  size  of  the  frame,  with  an  opening  cut  in 
the  centre  the  exact  size  required  to  take  the  negative,  if  this 
is  on  glass.  If  it  is  a  celluloid  film  negative  the  card  will  not 
be  required. 

It  is  usual,  but  not  invariable,  for  the  light  by  which  the 
operations  are  carried  .out  to  be  the  light  actually  used  for 
printing.  It  may  be  the  artificial  light  used  in  any  ordinary- 
living  room,  incandescent  gas,  electric  light,  lamps,  etc.  An 
ample  illumination  for  working  in  comfort  should  be  provided ; 
but  we  have  to  remember  that  the  light  is  strong  enough  to 
make  a  print  on  the  paper,  so  must  be  used  with  proper  caution. 
Many  gaslight  prints,  otherwise  perfectly  good,  are  spoiled  be- 
cause simple  precautions  to  prevent  injury  from  light  are  not 
taken.  There  are  two  ways  by  which  we  can  have  plenty  of 
light  and  at  the  same  time  protect  the  paper  from  any  injurious 
excess.  One  is  to  work  at  sufficient  distance  from  the  light. 
The  photographic  activity  of  a  light,  as  is  well  known, 
decreases  in  proportion  to  the  square  of  the  distance;  so  that 
we  can  expose  a  sensitive  substance  to  a  light  without  injury 
for  nine  times  as  long  at  twelve  feet  as  we  can  at  four  feet, 
while  if  we  increase  the  distance  from  four  to  twenty' feet — 
five  times  as  long — the  possible  exposure  is  twenty-five  times 
as  great.  One  way  of  working,  therefore,  is  to  arrange  the 
table  as  far  from  the  light  as  we  can  manage,  and  to  rely 
upon  distance  to  ensure  the  light  being  without  effect  on  the 
paper.  The  other  and  more  usual  way  is  to  arrange  to  do  the 
work  in  some  position  that  is  screened  from  the  direct  rays 
from  the  light,  but  otherwise  may  be  quite  near  it.  A  piece 
of  paper  or  card  hung  from  the  chandelier  will  furnish  a  large 
area  of  shadow  in  which  to  do  the  work,  or  we  may  set  up  a 
sheet  of  card  on  edge  on  the  table.  Sometimes  the  lamp  is 
immediately  over  the  table  and  casts  a  shadow  which  is  all  that 
is  required.  Whatever  arrangement  may  be  chosen,  it  is 
most  important  never  to  leave  the  paper  lying  about  without 
any  protection,  even  in  the  shadow.  It  should  only  be  exposed 
to  light  when  it  is  absolutely  necessary ;  as,  for  example, 
when  a  sheet  is  being  put  into  the  printing  frame,  and  we 
must  glance  at  it  to  make  sure  which  is  the  sensitive  side,  or 
when  it  is  being  put  into  the  developer.     Gaslight  paper 
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generally  develops  so  rapidly  that  there  is  little  or  nothing 
gained  by  covering  the  dish. 

One  gradually  learns  the  proper  way  of  handling  sensitive 
materials.  The  old  hand  instinctively  avoids  touching  the 
sensitive  surface  at  any  stage.  He  holds  his  plates  and  papers 
entirely  by  their  edges  or  back,  and  he  never  exposes  either 
to  light  unless  there  is  an  actual  necessity  for  it.  The  sooner 
one  learns  to  do  this  the  sooner  is  the  old  hand's  dexterity 
attained.  Negatives  and  prints  no  longer  show  obtrusive 
finger  marks  plain  enough,  as  one  often  sees,  to  give  Scotland 
Yard  all  necessary  identification  data.  The  mysterious  foggings 
which  appear  in  the  work  of  some  beginners  vanish  also. 

It  is  curious  to  note  that,  although  gaslight  papers  are 
less  sensitive  to  light  than  bromide  papers,  they  are,  as  a 
class,  more  sensitive  to  mechanical  injury,  although  in  this 
respect  different  makes  vary.  If  the  surface  of  a  sheet  of 
gaslight  paper  is  accidentally  pressed  or  rubbed  with  something 
hard,  even  if  it  is  only  a  corner  of  one  sheet  that  is  drawn 
over  the  front  of  another,  a  mark  may  remain,  which,  quite 
invisible  at  the  time,  becomes  visible  as  soon  as  the  paper  is 
developed.  Such  marks  are  known  as  "  friction  marks,' '  and 
are  particularly  likely  to  be  met  with  in  the  case  of  papers  with 
a  glossy  surface,  which  therefore  call  for  very  careful  handling. 
The  packets  in  which  the  paper  is  sold  are  well  designed 
to  protect  it  from  light  and  other  injury  until  it  reaches  the 
customer,  but  do  not  lend  themselves  to  being  unwrapped  and 
wrapped  up  frequently ;  and  drawing  a  sheet  out  of  a  packet 
may  be  quite  enough  to  cause  friction  marks.  The  best  plan, 
therefore,  when  getting  ready  to  do  any  gaslight  printing,  is 
to  have  at  hand  a  cardboard  box  with  a  well-fitting  lid,  larger 
than  the  pieces  of  paper  or  card,  and  when  the  packet  is  opened 
to  remove  all  the  wrappings,  keeping  the  sensitive  paper 
loose  in  the  box. 

In  printing  on  gaslight  paper  the  sensitive  surface  of  the 
paper  is  put  next  to  the  coated  side  of  the  negative,  and  while 
the  two  are  pressed  together  closely  in  the  printing  frame  light 
is  allowed  to  pass  through  the  negative  on  to  the  paper.  The 
image  in  the  negative  stops  some  of  the  light,  according  to  the 
opacity  of  the  deposit  in  different  parts,  and  so  the  paper  is 
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impressed  by  the  light  very  much  as  the  plate  is  impressed  in 
the  camera.  The  action  of  the  light  does  not  make  a  visible 
image,  but  only  a  latent  one,  which  must  be  made  visible 
by  development.  Very  prolonged  exposure  to  light  will 
impress  a  visible  image  on  either  gaslight  or  bromide  paper, 
but  no  practical  use  is  made  of  this  fact :  prints  are  always 
developed.  If  after  the  exposure  of  the  paper  there^  were 
any  signs  of  an  image  upon  it,  it  would  be  clear  that  the  paper 
had  received  very  many  times  (possibly  some  hundreds)  as  long 
an  exposure  as  it  should  have  had. 

A  moment's  consideration  will  show  how  it  is  that  while 
in  a  negative'  the  light  and  shade  of  the  original  subject  are 
reversed,  the  lightest  parts  looking  blackest  and  vice  versa,  the 
opposite  is  the  case  in  a  print  from  that  negative. 

The  action  of  the  light,  followed  by  that  of  the  developer, 
is  to  blacken  the  white  surface  of  the  paper.  If  we  take  a 
very  light  part  of  the  original  subject,  where  it  comes  against 
a  dark  part,  say  a  white  collar  against  a  black  coat,  we  shall 
see  on  the  negative  that  the  image  of  the  collar  is  very  opaque, 
whereas  that  of  the  coat  is  much  more  transparent.  In  the 
printing  paper  much  more  light  gets  through  the  negative  to 
the  paper  in  the  part  which  represents  the  coat  than  does  in 
the  part  which  represents  the  collar,  so  that  on  development, 
the  collar  comes  out  much  lighter  than  the  part  which  repre- 
sents the  coat.  In  a  good  photograph  there  will  be  countless 
graduations  of  tone  between  the  white  of  the  collar  and  the 
black  of  the  coat,  all  of  which  will  be  faithfully  rendered  in  an 
inverse  way  in  the  negative  and  transferred  the  right  way  round 
to  the  print. 

As  we  depend  on  the  light-stopping  power  of  the  negative 
to  make  the  print,  it  is  important  to  leave  no  dirt  on  the  nega- 
tive on  either  side,  as  it  will  show  in  all  the  prints  made  from 
it,  appearing  in  them,  of  course,  as  light  patches.  If  the 
negative  is  on  glass,  the  first  proceeding,  therefore,  before 
making  the  print  is  to  clean  the  back  or  glass  side  carefully. 
If  it  is  on  celluloid  film  it  should  not  be  necessary  to  clean 
the  back;  nor  is  this  generally  possible,  as  in  "  non-curling  " 
film  the  back  has  a  coating  of  gelatine,  which  any  attempt  to 
clean  would  injure. 
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It  is  the  coated  side  of  the  paper  which  is  placed  next 
to  the  negative,  and  it  is  well  to  know  how  to  recognise  the 
coated  side  at  a  glance.  In  the  case  of  almost  all  papers 
coated  with  a  film  of  gelatine,  at  any  rate  in  the  case  of  all 
papers  the  beginner  is  likely  to  use,  there  is  an  infallible  test. 
If  we  take  a  piece  of  paper  or  card  out  of  the  packet  and 
glance  at  it  we  shall  see  that  it  does  not  lie  perfectly  flat. 
There  is  always  some  slight  curl  to  it,  and  the  concave  side  of 
the  piece  is  the  coated  side.  If  we  breathe  on  the  coated  side, 
or  otherwise  expose  that  side  to  a  more  damp  atmosphere  than 
the  other,  it  will  become  convex  instead  of  concave,  but  it  will 
soon  resume  its  ordinary  form  again.  If  there  is  any  further 
doubt  one  corner  of  the  piece  may  be  nipped  between  the  teeth, 
when  the  coated  side  will  stick,  whereas  the  back  will  not. 
In  the  case  of  glossy  papers,  the  character  of  the  surface 
will  indicate  plainly  enough  which  is  the  coated  side  :  and  even 
when  both  sides  are  matt,  there  is  generally  a  difference  which 
when  once  it  is  known  removes  all  doubt.  With  sensitive  post- 
cards the  printed  design  on  the  back  has  the  advantage  of 
leaving  the  beginner  in  no  doubt  for  a  moment  which  is  the 
side  to  put  next  the  negative. 

It  has  been  pointed  out  already  that  gaslight  paper  can 
be  printed  by  ordinary  artificial  light,  the  light  used  in  the 
room  in  which  the  work  is  being  done.  The  exposures  to  electric 
light  or  to  incandescent  gas  are  not  very  long,  provided  the 
printing  frame  is  within  a  few  inches  of  the  light.  The  slower 
papers  may  be  printed  very  conveniently  by  the  light  of 
magnesium  ribbon,  the  exposures  being  measured  by  using  a 
definite  length  of  the  ribbon  burnt  at  a  measured  distance  from 
the  frame.  Whatever  may  be  the  light  used,  the  actual  length 
of  exposure  depends  on  the  sensitiveness  of  the  brand  of  paper 
in  use,  which  varies  with  different  makes ;  with  the  opacity  and 
colour  of  the  image  in  the  negative ;  with  the  strength  and 
nature  of  the  light ;  and  with  the  distance  of  the  printing  frame 
from  the  light. 

In  printing  there  is  none  o"f  that  latitude  of  exposure 
which  is  so  useful  in  negative  making.  There  is  one  correct 
exposure,  and  anything  which  varies  from  that  by  more  than  a 
small  percentage  is  wrong.  On  the  other  hand,  by  keeping  to 
one  make  of  gaslight  paper,  and  by  always  using  the  same  illu- 
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minant  with  the  printing  frame  at  the  same  distance  from  it, 
we  get  rid  of  all  the  variable  factors  except  those  of  the 
negative  itself ;  so  that  it  soon  becomes  a  very  simple  matter 
to  expose  the  paper  correctly  every  time.  When  once  the 
correct  exposure  is  found  for  any  negative,  we  can  make  a  note 
in  pencil  at  one  corner  of  the  film,  and  at  any  time  afterwards 
by  referring  to  that  note  we  can  give  the  correct  exposure 
straightaway,  provided  we  are  still  using  the  same  light  for 
printing,  and  the  same  brand  of  gaslight  paper.  This  is  in 
itself  a  strong  reason  for  keeping  to  one  set  of  conditions,  at 
least  till  the  worker  is  reasonably  proficient. 

Much  of  the  gaslight  paper  that  is  wasted  through  incorrect 
exposure  is  spoiled  because  sufficient  importance  is  not  attached 
to  the  distance  of  the  printing  frame  from  the  light.  The 
printing  is  usually  done  so  near  to  the  light  that  a  variation  of 
only  an  inch  or  so  each  way  makes  an  enormous  variation  in 
the  exposure.  It  is  absurd  to  time  the  exposures  carefully 
while  guessing  the  distance.  If  six  inches  is  the  distance  at 
which  it  is  proposed  to  work,  six  inches  should  be  measured 
and  marked.  One  way  is  to  nail  a  strip  of  wood  to  the 
printing  frame  so  that  it  sticks  out  straight  in  front  of 
the  frame.  The  frame  is  then  held  up  to  the  light  in 
such  a  manner  that  the  end  of  this  piece  of  wood  touches 
the  burner  in  some  selected  place,  and  the  length  of  the  wood 
is  adjusted  so  that  the  frame  is  then  at  the  required  distance. 
Or  the  frame  may  be  furnished  with  an  eyelet  and  hung  on  a 
hook  fixed  at  the  selected  distance  from  the  light. 

It  may  seem  to  the  reader  who  has  not  thought  about  it 
that  undue  importance  is  given  to  this  matter,  but  he  may  be 
reminded  that,  in  accordance  with  the  law  of  inverse  squares, 
at  five  inches  from  the  light  the  paper  is  receiving  almost 
exactly  twice  as  much  light  as  it  is  at  seven  inches,  so  that  the 
need  for  care  in  keeping  the  distance  of  the  frame  uniform 
should  be  evident  enough. 

The  most  economical  way  of  starting  to  make  gaslight 
prints  is  to  devote  the  first  piece  of  paper  that  is  used  to  a 
trial  series  of  exposures.  The  printed  instructions  enclosed 
with  the  paper  generally  give  some  idea  of  the  exposure 
required  with  a  1 1  normal  "  negative;  the  novice's  difficulty  is 
to  decide  whether  his  negative  is  a  normal  one  or  not. 
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Let  us  suppose  that  the  instructions  state  that  twelve 
seconds  at  six  inches  from  a  gas  burner  are  required  for  the 
normal  negatives  :  the  frame  is  put  up  at  that  distance,  a  card 
being  held  for  the  moment  in  front  of  it.  Withdrawing  the 
card  quickly  when  it  is  in  position,  we  start  to  count  seconds, 
and  at  the  lapse  of  six,  nine,  twelve,  fifteen,  and  eighteen 
seconds  we  move  the  card  more  and  more  over  the  negative,  so 
that  at  eighteen  seconds  it  is  fully  covered  once  more.  In 
doing  this  the  card  should  be  held  as  near  to  the  negative  as 
we  can  get  it,  in  order  to  get  as  sharp  a  dividing  line  between 
the  exposures  as  possible.  Such  a  print  should  show  what 
is  the  correct  exposure  for  that  negative,  and  with  a  second 
piece  of  paper  we  can  give  that  exposure  to  the  whole. 
Thus  we  shall  have  learned  in  the  most  satisfactory  way — 
that  is,  by  actual  trial — what  is  the  correct  exposure  for  that 
negative ;  and  for  other  negatives  a  very  little  practice  in  gas- 
light printing  will  serve  to  show  what  variation,  if  any,  need 
be  made  from  that  exposure. 

•  For  this  trial  series  to  give  us  a  perfectly  reliable  indica- 
tion, one  or  two  points  must  be  noted.  The  printing  frame 
must  be  held  squarely  to  the  light,  as  if  one  end  is  nearer 
than  the  other  the  indication  may  not  be  correct.  Moreover, 
the  direction  in  which  the  card  is  moved  over  the  picture  must 
be  such  that  each  strip  that  is  exposed  has  much  the  same 
character  of  subject  on  it.  For  example,  if  it  is  a  landscape 
with  a  strip  of  sky  along  the  top  and  some  heavy  shadows 
along  the  bottom,  it  would  not  do  to  move  the  card  from  top 
to  bottom  or  vice  versa,  as  the  exposure  that  happened  to  look 
right  in  the  case  of  the  dark  foreground  or  of  the  light  sky 
might  be  altogether  wrong  for  the  picture  as  a  whole.  So  that 
in  such  a  case  it  would  be  best  to  move  the  card  from  one  side 
of  the  picture  to  the  other  rather  than  from  top  to  bottom,  so 
that  each  member  of  the  series  had  some  of  the  foreground 
shadows  and  some  of  the  sky  in  it.  The  development  of  such 
a  trial  strip  must  be  carried  out  in  exactly  the  same  way  as  that 
of  the  print  for  which  it  is  a  guide. 

Although  the  emulsion  in  gaslight  paper  is,  in  the  main, 
identical  with  that  on  plates  and  films,  and  the  development 
of  it  is  carried  out  by  using  much  the  same  reagents,  there  are 
very  distinct  differences  which  must  be  realised  if  the  work  is 
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to  be  done  intelligently.  One  of  these  is  obvious  enough  :  it 
is,  that  while  in  a  negative  it  does  not  matter  in  the  least 
whether  or  not  the  image  has  a  colour  that  is  pleasant  to  the 
eye,  provided  it  will  give  a  good  print  in  reasonable  time,  in 
the  print  the  colour  or  tone  of  the  picture  has  necessarily  to 
be  considered. 

Another  point  of  difference  which  is  not  so  self-evident  is 
that,  in  developing  a  negative,  we  very  rarely,  if  ever,  carry 
the  development  as  far  as  it  will  go,  since  this  would  give 
us  a  degree  of  contrast  with  which  no  printing  process  could 
deal.  The  point  at  which  development  is  stopped,  therefore, 
becomes  of  importance;  and,  as  every  photographer  knows, 
the  precise  position  of  that  point  is  dependent  upon  the  print- 
ing process  which  is  to  be  used.  We  develop  our  negatives  a 
little  longer  for  some  printing  processes  than  for  others;  or, 
if  we  do  not  do  so  deliberately,  we  find,  at  least,  that  those 
which  have  been  most  fully  developed  give  the  best  results  by 
one  process,  while  those  which  have  been  less  fully  developed 
give  the  best  by  another.  • 

In  making  prints  on  bromide  or  gaslight  paper  it  is  found 
that,  with  certain  reservations,  about  which  the  novice  need 
not  trouble  himself,  the  results  of  the  light  action  must  be 
brought  right  out.  In  other  words,  the  development  must  be 
continued  until  the  visible  effect  appears  to  cease  :  and  if,  when 
this  happens,  it  is  found  that  the  print  is  too  light,  there  is 
nothing  to  be  done.  It  is  an  indication  that  the  exposure  has 
been  insufficient,  and  a  fresh  print  must  be  made.  In  the  same 
way,  if  the  exposure  has  been  too  long,  the  finished  print  will 
be  too  heavy,  and  a  fresh  print  must  be  made  with  less 
exposure.  It  is  not  possible  to  watch  the  development  of  a 
piece  of  gaslight  paper  that  has  been  over-exposed  and  snatch 
it  out  when  it  seems  to  be  sufficiently  dark,  and  fix  it  there  and 
then.  The  result  will  be  a  weak  picture,  with  no  depth  or 
richness  in  its  shadows,  and  generally  unsatisfactory. 

The  best  gaslight  prints  are  obtained  by  the  use  of  a  more 
concentrated  developer  than  is  usual  either  for  bromide  paper 
or  negative  work.  There  is  no  doubt  that  gaslight  paper  is 
most  satisfactory  when  a  strong  and*  only  very  slightly  re- 
strained developer  is  used,  and  when  development  is  rapid  and 
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quite  complete.  It  is  very  important,  therefore,  to  pour  the 
developer  over  the  whole  print  at  once,  as  any  delay,  however 
slight,  is  likely  to  leave  a  mark;  since  the  part  which  is  not 
covered  at  the  first  never  seems  to  catch  up  the  rest,  even  when 
the  development  of  the  rest  appears  to  have  stopped.  Unless 
the  delay  was  only  momentary,  a  dividing  line  will  show  in  the 
finished  print. 

If  the  developer  is  one  which  has  to  be  diluted  before 
use,  this  should  only  be  done  immediately  before  applying  it 
to  the  paper ;  as  if  it  is  left  standing  in  a  measure  for  any 
length  of  time  beforehand,  a  scum  will  sometimes  form  on  the 
surface,  especially  with  some  waters.  If  any  of  this  scum 
gets  on  to  the  print  it  will  delay  the  development  in  that  part 
and  so  give  rise  to  a  mark,  just  as  it  will  on  a  plate,  which 
nothing  that  can  be  done  afterwards  will  remove. 

Enough  of  the  developing  solution  must  be  used  to  make 
quite  sure  that  the  print  is  quickly  and  completely  covered. 
For  quarter-plate  or  postcard  sizes,  three  ounces  is  none  too 
much,  but,  as  the  photographer  gets  expert,  he  can  do  with 
less.  It  is  customary  in  the  case  of  gaslight  and  bromide 
prints  to  use  the  same  lot  of  developer  over  and  over  again, 
so  that  the  use  of  such  a  quantity  is  not  as  wasteful  as  it  would 
be  if  used  for  a  single  print  only. 

The  objection  to  the  repeated  use  of  the  same  lot  of 
developer  is  that  it  eventually  gives  prints  of  poor  colour.  The 
result  of  developing  is  not  merely  to  use  up  some  of  the  active 
agent,  so  that  the  solution  is  weaker  when  applied  to  the 
second  print  than  it  was  when  applied  to  the  first,  but  also 
to  contaminate  it  with  chemicals  which  are  formed  by  the 
development  process  itself.  One  of  the  most  important  of 
these  is  bromide.  If  the  alkali  in  the  developer  is  sodium 
carbonate  or  sodium  hydrate,  as  it  usually  is,  one  result  of 
development  is  the  formation  of  sodium  bromide  in  the  solution. 
This  sodium  bromide  has  just  the  same  effect  as  potassium 
bromide  would  have.  Now,  most  of  the  formulae  for  de- 
velopers for  gaslight  paper  include  a  little  potassium  bromide, 
which  is  added  with  a  view  to  keep  the  whites  of  the  print 
pure.  But  it  is  only  a  very  small  quantity  indeed  ;  and  if  it 
is  exceeded  to  any  great  extent,  it  will  be  found  that,  instead 
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of  getting  prints  of  a  good  black  and  white  colour,  we  only 
get  rather  unpleasant  greenish  blacks.  The  effect  of  the  pre- 
sence of  sodium  bromide  due  to  the  repeated  use  of  solution 
is  exactly  the  same.  The  developer  may  go  on  developing  print 
after  print,  but  those  last  developed  will  have  greenish  instead  of 
pure  blacks,  and  will  not  be  at  all  satisfactory.  The  action 
is  a  gradual  one,  so  that  it  is  not  possible  to  say  that  the 
developer  can  be  used  so  many  times  and  no  more.  Each  suc- 
cessive print  will  be  slightly  poorer  in  colour  than  its  pre- 
decessor, although  the  difference  may  only  be  perceptible  if  we 
compare  the  print  with  one  developed  several  prints  previously. 
What  we  have  to  do,  therefore,  is  to  be  careful  to  cease  using 
the  developer  before  the  colour  of  the  print  suffers  appreciably, 
and  to  make  sure  of  this  the  fixed  prints  must  be  looked  at 
in  white  light.  The  developer  costs  so  much  less  than  paper 
that  it  is  poor  economy  to  risk  a  print  rather  than  to  take  a 
little  fresh  solution. 

Where  a  good  many  prints  are  to  be  developed,  it  is  best 
to  use  a  small  quantity  of  developer  for  a  few  prints  and  then 
to  take  fresh,  rather  than  to  use  a  big  bulk  for  the  whole  lot. 
In  writing  of  using  the  same  developer  more  than  once,  it  must 
be  understood,  of  course,  that  it  refers  to  one  time  of  using 
only.  After  use  the  developer  should  be  thrown  away ;  it 
cannot  be  kept  from  day  to  day. 

Let  us  suppose,  then,  that  the  paper  has  been  exposed,  the 
developer  mixed  up,  and  all  is  ready  for  development.  The 
print  is  placed  in  a  clean  dish,  sensitive  surface  uppermost,  and 
the  developer  poured  over  it,  giving  the  vessel  containing  the 
liquid  a  kind  of  a  swirl  in  doing  so,  so  that  the  developer  is  not 
just  splashed  on,  but  flows  over  the  paper  in  a  wave.  The 
work  is  being  done,  it  is  assumed,  in  a  good  yellow  light,  such 
as  gaslight  or  electric  light,  but  in  a  position  where  the  direct 
light  from  the  lamp  does  not  reach  the  paper  in  the  dish. 
Within  a  very  few  seconds  the  picture  will  begin  to  appear,  and 
will  gather  vigour  very  rapidly.  When  it  is  seen  to  be  coming 
up  well  all  over,  the  print  may  be  turned  over  and  the  dish 
rocked  so  that  the  back  of  the  paper  is  also  well  wetted.  But 
we  must  be  careful  not  to  let  the  face  of  the  print  stick  to  the 
bottom  of  the  dish,  and,  as  soon  as  the  back  is  well  wetted,  the 
print  may  be  turned  face  upwards  again. 
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The  picture  by  this  time  should  appear  of  its  full  depth, 
and,  as  development  is  continued,  it  will  grow  a  little  darker, 
and  then  the  action  of  the  developer  will  appear  to  flag.  The 
development  may  be  continued  for  a  little  while  longer,  until 
there  is  no  doubt  at  all  that  the  darkening  is  going  no  further, 
and  then  the  print  may  be  picked  out  quickly,  rinsed  for  a 
moment,  and  slipped  into  the  fixing  bath.  Or  the  developer 
may  be  poured  back  into  the  measure,  the  dish  filled  up  with 
water,  and  the  print  then  taken  out  and  fixed.  Some  workers 
omit  this  rinsing.  It  is  not  a  necessity,  but  does  no  harm,  and, 
at  least,  helps  to  get  rid  of  the  developer  quickly,  and  to 
reduce  the  quantity  of  developer  which  is  carried  into  the  hypo. 

It  is  not  possible  to  lay  down  very  precise  statements  of  the 
time  taken  to  develop  a  gaslight  print.  It  varies  with  different 
papers,  different  developers,  temperature,  and  the  number  of 
times  the  solution  has  been  used;  but,  in  general,  it  may  be 
said  that  the  development  of  gaslight  prints  is  complete  in  a 
couple  of  minutes  or  less. 

A  word  or  two  about  the  appearance  of  the  print  when  de- 
veloped may  be  useful.  After  it  has  been  in  the  hypo  for  a  few 
moments  there  is  no  harm  in  looking  at  it  in  full  light,  and  we 
can  then  gather  from  it  if  the  exposure  has  been  correct  or  not. 
If  it  looks  full  of  vigour,  not  too  dark,  and  with  gradation  even 
in  the  lightest  part,  it  is  evident  that  the  exposure  has  been 
correct.  But  if,  on  the  one  hand,  it  is  too  dark  and  heavy, 
then  we  may  be  quite  sure  that  it  was  over-exposed — always 
assuming  that  the  negative  itself  was  a  suitable  one.  If,  on 
the  other  hand,  the  highest  lights,  instead  of  showing  grada- 
tion as  they  should,  are  mere  blank  white,  then  the  exposure 
has  been  insufficient. 

One  of  the  most  common  defects  in  gaslight  work  is  the 
presence  of  some  brownish-yellow  stains  and  markings,  which 
are  most  visible  in  the  lightest  parts  of  the  print.  If  the  print 
is  made  from  a  negative  masked  to  give  white  margins,  the 
stains  are  most  likely  to  be  in  evidence  on  those  margins,  and 
often  they  only  show  in  the  light  parts,  avoiding  the  darker 
portions  in  a  very  marked  way.  Such  stains  are  due  to  under- 
exposure of  the  print  and  to  the  development  having  been  con- 
tinued too  long,  either  from  a  failure  to  recognise  that  the 
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print  has  been  under-exposed  or  with  the  hope  of  bringing  up 
the  image  eventually.  There  is  no  remedy  for  them.  All 
we  can  do  is  to  expose  the  fresh  piece  of  paper  for  a  longer 
time,  when,  if  all  goes  well,  the  same  developer  will  be  found 
to  give  a  perfectly  clean,  bright  print. 

As  the  emulsion  on  gaslight  paper  is  similar  in  character 
to  that  on  plates  and  films,  the  image  is  fixed  in  the  same 
manner.  That  is  to  say,  the  print  is  placed  in  a  solution  of 
hypo  until  all  the  silver  salt  which  the  developer  has  not 
reduced  to  metallic  silver  is  dissolved  away.  The  principle 
of  fixation  is  the  same,  but  is  carried  out  with  some  slight 
differences  of  detail. 

As  the  colour  of  the  image  and  the  clearness  of  the  whites 
are  of  great  importance  in  printing,  it  is  usual  to  employ  for 
fixing  not  a  plain  solution  of  hypo,  but  one  containing  a  little 
sulphurous  acid,  which,  as  is  well  known,  is  a  powerful  il  anti- 
stain."    Such  a  bath  is  known  as  an  acid-fixing  bath. 

It  is  not  customary  to  make  up  an  acid  hypo  bath  by  the 
direct  addition  of  sulphurous  acid  to  the  hypo  solution.  For 
example,  there  is  a  liquid  known  as  "  sodium  bisulphite 
lye,"  which  in  pre-war  times,  at  any  rate,  could  be  bought 
very  cheaply  from  manufacturing  chemists.  An  ounce  of 
the  lye  added  to  a  pint  of  hypo  solution  makes  a  very  good 
acid  fixer.  Another  plan  is  to  add  a  quarter  of  an  ounce  of 
potassium  metabisulphite  to  the  pint  of  hypo  solution.  A  third 
plan  is  to  prepare  a  stock  solution  by  dissolving  two  ounces  of 
sodium  sulphite  in  ten  ounces  of  water,  and  adding  to  it  half 
an  ounce  of  glacial  acetic  acid,  or  fifty  drops  of  strong 
sulphuric  acid.  This  solution  contains  free  sulphurous  acid, 
as  its  smell  indicates  plainly  enough,  and  one  ounce  of  it  may 
be  added  to  a  pint  of  hypo  solution.  The  exact  quantity  of 
either  compound  that  is  added  to  the  hypo  is  of  no  very  great 
importance,  provided  there  is  enough  of  the  sulphurous  acid 
present  to  prevent  stain.  The  acid  hypo  bath  should  have  a 
faint  smell  of  it. 

In  the  case  of  Velox  paper,  the  makers'  instructions 
specify  a  particular  form  of  acidj-fixing  bath,  and  it  is  im- 
portant to  use  this  with  that  paper  if  prints  of  the  finest  colour 
are  required.  That  bath  is  also  a  very  suitable  one  for  other 
gaslight  papers. 
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In  the  case  of  negatives  we  can  see  how  fast  the  fixing 
process  is  going  on  by  looking  at  the  back  of  the  plate  or  film 
and  noting  how  the  white  appearance  is  gradually  vanishing ; 
but  with  prints  we  have  not  got  this  guide,  as,  although  the 
white  deposit  due  to  the  presence  of  the  undissolved  sensitive 
salt  of  silver  is  there,  it  cannot  be  seen  because  of  the  paper. 
To  secure  permanent  prints  it  is  absolutely  necessary  for  them 
to  be  properly  fixed,  and  as  we  have  no  other  means  of  making 
sure  of  this,  we  have  to  rely  on  the  application  of  a  hypo 
bath  of  a  certain  definite  strength  for  a  proper  time.  The  manu- 
facturers' instructions  generally  state  the  strength  of  the  hypo 
and  the  length  of  time  the  prints  are  to  remain  in  it ;  but  they 
do  not  always  lay  sufficient  stress  on  the  fact  that  the  prints 
during  this  immersion  are  supposed  to  be  fully  exposed  to  the 
action  of  solution.  That  is  to  say,  they  must  either  be  fixed 
for  that  time  lying  singly  side  by  side  and  not  on  top  of  one 
another,  or  else  the  pile  of  prints  must  be  kept  moving. 

An  amateur  who  is  making  a  number  of  prints  finds  him- 
self in  this  difficulty.  Either  he  must  have  his  prints  lying 
undisturbed  in  the  fixing  bath  while  he  develops  the  rest ;  or 
he  must  try  to  keep  them  moving,  at  the  risk  of  contaminating 
his  fingers,  and  the  prints  he  is  developing,  with  hypo ;  or  he 
must  fix  one  print  completely  before  making  another.  The  last 
course  is  the  perfect  one,  but  it  is  not  usually  practicable. 
The  best  plan  is  to  put  each  print  as  it  is  developed  into  the 
hypo  bath,  see  that  it  is  well  covered  with  hypo,  and  then 
proceed  to  make  another.  When  five  or  six  have  been  made 
and  put  one  on  top  of  another  in  the  fixing  bath  in  this  way, 
further  printing  should  be  stopped  for  a  time.  The  prints  in 
the  fixing  bath  should  be  taken  in  hand  just  as  if  they  were 
quite  unfixed,  and  should  be  kept*in  motion  for  the  full  time 
specified  in  the  instructions.  This  can  be  done  by  drawing  out 
the  bottom  print  gently,  putting  it  on  the  top,  pressing  the  pile 
down,  and  then  drawing  out  the  bottom  one  again,  and  so  on. 
When  they  have  been  fixed  in  this  way  for  the  full  time,  they 
should  be  taken  out  two  at  a  time,  one  in  each  hand,  allowed 
to  drain  until  most  of  the  hypo  has  run  off  them,  and  then  put 
into  clean  water.  When  they  are  all  in  the  water,  it  may  be 
changed  once  or  twice,  and  the  prints  left  in  it.  The  hands 
must  then  be  well  washed,  so  as  to  get  rid  of  all  traces  of  hypo 
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from  the  fingers,  and  then  any  further  printing  can  be  done. 
This  method  ensures  thorough  fixing,  and  it  also  prevents 
the  prints  from  lying  too  long  in  the  hypo  bath,  which  will 
happen  if  a  great  deal  of  printing  is  done  before  the  fixing 
proper  is  put  in  hand.  A  fruitful  cause  of  spoiled  prints  is 
this  long  soaking.  I  have  known  photographers  who  have 
gone  on  making  gaslight  prints  for  an  hour  or  two,  putting 
each  one  into  the  fixing  bath  as  it  was  developed  and  leaving 
it  there.  The  result  is  that  the  first  prints  made  may  be  in 
the  hypo  two  hours — long  enough  to  cause  all  sorts  of  trouble 
from  stains  and  irregular  markings ;  although,  even  then,  they 
may  not  be  properly  fixed  all  over. 

The  slightest  trace  of  hypo  conveyed  to  the  paper  before 
development  is  finished,  whether  by  the  fingers  or  by  a  dirty 
dish,  will  leave  an  ugly  mark  in  the  shape  of  a  yellowish-brown 
stain.  It  is  important,  therefore,  to  keep  the  hypo  well  away 
from  the  developer.  To  keep  it  off  the  hands,  it  is  a  good 
plan  to  use  a  "paddle."  Vulcanite  paddles  for  the  purpose 
can  be  bought  quite  cheaply,  but  a  strip  of  glass  seven  or 
eight  inches  long  and  a  couple  of  inches  wide  does  quite  well. 
Any  sharp  edges  may  be  rubbed  off  with  a  file  or  on  the  hearth- 
stone. The  print  being  taken  out  of  the  developer  is  rinsed,  is 
merely  dropped  on  to  the  top  of  the  fixing  bath,  and  then  is 
pushed  under  the  surface  with  a  paddle.  The  dish  should  be 
rocked  once  or  twice  so  as  to  send  the  hypo  solution  well  over 
it,  and  the  print  is  left  with  one  end  of  the  paddle  resting  on 
it,  and  the  other  end  resting  on  the  edge  of  the  dish. 

In  the  case  of  prints  the  fixing  bath  serves  a  double  pur- 
pose. Not  only  does  it  fix  them,  but  it  serves  to  wash  out  the 
developer,  which  if  left  long  in  the  pores  of  gelatine  or  paper 
would  stain  it.  Any  photographic  developer  left  exposed  to 
the  air  becomes  what  is  called  "oxidised";  that  is  to  say, 
it  absorbs  oxygen  from  the  air  and  decomposes,  and  the  result 
is  the  formation  of  a  brown  or  black  substance,  which,  if  it 
is  formed  on  the  print,  cannot  be  removed,  and  spoils  it. 
Hence  the  advantage  of  a  rinse  between  development  and 
fixing;  and  hence,  also,  the  need  to  rock  the  fixing  bath  and 
keep  the  print  well  under  its  surface. 

If  the  print  is  allowed  to  float  on  the  top  so  that  it  is 
exposed  to  the  air,  it  runs  a  double  risk.  The  air  may  oxidise 
the  developer  in  it  and  cause  stains,  and  it  may  also  cause  the 
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hypo  solution  to  attack  the  exposed  parts  and  reduce  them.  A 
print  left  floating  on  top  of  the  fixing  bath  for  half  an  hour 
or  so  will  sometimes  have  all  the  image  in  the  more  delicate 
lights  eaten  right  away. 

The  prints  being  fixed,  all  that  remains  to  be  done  is  to 
wash  out  the  hypo.  When  dealing  with  the  washing  of  nega- 
tives it  was  pointed  out  that  there  was  no  royal  road  or  short 
cut,  and'  this  is  just  as  true  of  prints.  If  the  prints  are  to  be 
permanent  they  must  be  properly  washed  :  and  if  they  are  worth 
making  at  all,  it  is  surely  worth  while  to  make  them  permanent. 
I  write  in  this  strain  because  I  am  often  asked  for  an 
"  easy  "  way  of  washing  prints,  and  often  hear  of  attempts 
to  wash  prints  by  methods  which  may  be  very  little  trouble,  but 
do  not  wash.  Leaving  them  to  soak  for  hours,  even  in  a  large 
quantity  of  water,  does  not  wash  them  properly.  Nor  does  it 
answer  to  put  them  in  a  dish  in  a  mass,  and  change  the  water 
frequently.  Fresh  water,  constantly  changed,  must  come  in  con- 
tact with  both  sides  of  the  print.  This  involves  some  trouble  ; 
but  I  know  no  easier  way.  If  I  did  T  should  adopt  it  myself. 
My  own  plan  is  to  use  two  dishes,  transferring  the  prints 
singly  from  one  to  the  other.  When  all  are  in  one  dish  the 
other  is  emptied,  rinsed  out,  and  filled  with  clean  water. 
One  by  one  the  prints  are  then  taken  up,  held  until  the  water 
only  drips  from  them,  and  then  pushed  well  under  the  surface 
of  the  water  in  the  other  dish.  When  all  are  transferred,  the 
first  dish  is  emptied,  rinsed  and  refilled,  and  so  on.  Twelve 
such  changes,  allowing  a  minute  or  two  soaking  in  each  lot 
of  water,  will  get  rid  of  all  the  hypo  that  can  do  any  harm. 

After  washing,  the  prints  can  be  dried  by  being  pinned 
up  where  they  can  drain,  and  where  dust  will  not  settle  on 
them.  If  they  are  pinned  so  as  to  hang  from  the  edge  of  a 
shelf,  they  should  be  drawn  along  the  pin  towards  the  head, 
so  that  they  touch  nothing  else,  and  there  is  a  free  play  of 
air  on  both  sides  of  them.  If  it  is  undesirable  to  have  pinholes 
in  them,  they  may  be  blotted  surface-dry  between  photographic 
blotters  (not  ordinary  blotting  paper,  which  often  contains 
hypo)  or  clean  fluffless  cloths,  and  then  may  be  left  lying  face 
upwards  until  they  are  dry. 

Prints  on  glossy  paper  can  be  given  a  still  finer  gloss 
by  being  squeegeed  on  to  some  suitable  surface  to  dry.  Glass 
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is  the  best  for  this  purpose;  but  ferrotype  plates,  which  are 
thin  sheets  of  iron  coated  with  a  fine  brown-black  enamel,  pulp 
board,  and  celluloid,  are  also  used.  Glass  has  the  drawback 
that  the  prints  tend  to  stick  to  it,  unless  it  has  been  specially 
treated  to  prevent  this  ;  but  this  sticking  often  bothers  novices, 
even  when  glass  is  not  used.  For  glass,  it  is  best  to  give  a  final 
polish  with  a  clean  rag  containing  the  slightest  trace  of 
paraffin  oil. 

To  remove  all  chance  of  the  prints  sticking,  they  should 
be  transferred  from  the  last  washing  water  to  a  dish  containing 
one  part  of  formaldehyde  solution  or  "  formalin  "  to  nine  parts 
of  water.  It  can  be  used  over  and  over  again  until  it  ceases  to 
be  effective.  After  five  minutes  in  this  they  are  allowed  to 
drain  and  dry  without  further  washing,  and  when  dry  are  soaked 
in  water  for  a  few  minutes  and  then  squeegeed.  When  dry 
they  should  then  come  off  the  squeegeeing  surface  without  any 
trouble  at  all ;  in  fact,  they  will  often  drop  off  spontaneously 
as  they  dry. 

To  squeegee  a  print  i't  should  be  picked  up  with  plenty  of 
water,  and  put  face  downwards  on  the  surface  by  bending  it 
into  a  U  shape,  letting  the  bottom  of  the  U  touch  the  surface 
first,  and  then  lowering  the  rest.  This  drives  out  any  air 
bubbles,  so  that  the  print  comes  into  contact  with  the  surface 
all  over.  A  flat  squeegee  is  then  used,  working  from  the  centre 
outwards,  to  squeeze  it  into  contact  and  to  expel  the  surface 
water.  Some  workers  cover  the  .print  with  a  blotter,  put  a  sheet 
of  rubber  or  celluloid  on  top  of  that,  and  then  squeegee  either 
with  a  flat  or  roller  squeegee.  Either  method  answers;  all  that 
is  needed  is  to  bring  the  paper  and  plates  into  close  contact. 

Heat  must  not  be  used  in  drying  prints,  or  the  gelatine 
surface  will  be  softened,  but  they  can  be  put  where  they  are 
exposed  to  a  good  current  of  air.  No  attempt  must  be  made 
to  strip  squeegeed  prints  from  their  support  until  they  are 
absolutely  dry. 

Prints  may  be  made  in  the  same  way  upon  the  more  rapid 
bromide  papers  such  as  are  used  mostly  for  enlarging.  The 
dark  room  is  necessary  in  such  a  case,  however,  and  the 
exposures  are  much  shorter,  but  otherwise  the  procedure  is 
similar.  The  chapter  on  enlarging  should  be  consulted  for 
advice  on  the  handling  of  rapid  bromide  paper. 
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Printing  on  Self -toning  Paper. 

The  Nature  of  P.O. P. — Printing  by  Daylight. — Judging 
the  Depth  of  Printing. — The  Fixing  Bath  Required. 
— Collodion  Papers. — The  Influence  of  the  Char- 
acter of  the  Negative. 

WHILE  gaslight  paper  is  the  most  popular  material  on 
which  to  make  prints,  there  are  a  great  many  amateurs 
who  prefer  to  use  some  daylight  process.  The  most  widely 
known  is  that  which  employs  "  p.o.p.,"  letters  which  stand 
for  printing-out  paper. "  Such  paper  takes  its  name  from 
the  fact  that  when  it  is  put  behind  the  negative  in  the  printing 
frame  the  image  prints  out  visibly  :  there  is  no  need  for  any 
subsequent  development  of  the  picture.  In  the  strictest  sense 
of  the  word,  any  paper  which  thus  gives  an  image  directly, 
without  any  need  of  development,  is  a  "  p.o.p."  :  but  in  prac- 
tice the  term  is  limited  to  certain  special  forms  of  material,  in 
which  the  sensitive  substance  is,  chiefly,  silver  chloride,  carried 
in  a  film  of  gelatine  or  collodion  on  the  surface  of  the  paper. 
The  papers  are  sometimes  called  "  gelatino-chloride  "  and 
"  collodio-chloride  "  in  consequence.  Most  forms  of  "  p.o.p." 
give  a  fine  purple-brown  image  in  the  printing  frame  :  but,  as 
the  prints  have  to  be  fixed  in  hypo,  and  in  the  ordinary  course 
the  hypo  would  convert  this  purple-brown  into  a  much  lesb 
attractive  brick  red,  it  would  be  necessary  to  subject  the 
image  to  an  operation  known  as  "  toning."  The  operation 
deposits  gold  on  the  silver  image,  and  brings  back  the  original 
purple  colour,  or,  possibly,  one  which  is  still  richer. 

The  p.o.p.  on  the  market  is  obtainable  in  two  kinds, 
"ordinary"  and  "  self -toning. "  The  ordinary  kind  has  to 
be  toned  either  in  a  special  toning  solution  containing  gold 
chloride,  which  is  done  before  it  is  fixed  :  or  it  is  fixed  in  a 
combined  toning  and  fixing  bath,  which  contains  both  gold 
chloride  and  hypo.    In  self-toning  papers  the  toning  material 
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is  present  in  the  coating  on  the  paper ;  so  that  when  the  prints 
are  placed  in  a  solution  of  hypo  to  fix,  they  tone  at  the  same 
time.  For  simplicity,  self-toning  papers  are  now  very  largely 
used  :  and,  in  a  book  essentially  for  novices,  this  is  the  only 
kind  of  p.o.p.  which  need  be  dealt  with  at  any  length. 

Different  makes  vary  a  good  deal  in  the  treatment  they 
require  :  so  that  it  is  not  possible  to  lay  down  hard  and  fast 
rules  applying  to  all  the  self-toning  papers  on  the,  market. 
The  strength  of  the  fixing  bath,  and  the  depth  to  which  the 
printing  has  to  be  carried  to  give  a  rich  final  result,  vary 
with  the  make  :  and,  as  far  as  these  factors  are  concerned,  the 
reader  will  do  well  to  follow  the  instructions  of  the  maker  of 
the  paper  he  is  using.  For  a  similar  reason,  if  he  is  wise,  Jie 
will  stick  to  one  make  until  he  has  mastered  it  :  and  not  chop 
and  change  about.  First-rate  prints  can  be  obtained  on  any 
of  the  standard  brands  on  the  market ;  and,  if  his  results  at 
first  are  not  all  that  he  would  wish,  he  may  be  sure  that  it  is 
due  to  something  wrong  in  his  procedure,  and  not  to  the  quality 
of  the  paper  which  he  is  using. 

Self-toning  paper  is  much  less  sensitive  to  light  than  gas- 
light paper,  and  still  less  sensitive  than  the  plates  or  films 
on  which  negatives  are  made.  It  is  not  visibly  affected  in  a 
reasonable  time  by  any  of  the  ordinary  forms  of  artificial  light  : 
so  that  a  sheet  might  be  left  lying  all  the  evening  in  a  room 
lit  by  incandescent  gas  or  electric  light  without  being  injured. 
Weak  daylight,  also,  only  affects  it  gradually.  The  packet 
may  be  opened  and  the  printing  frame  filled  in  daylight 
indoors,  provided  the  work  is  done  well  away  from  the 
window.  One  soon  gets  to  know  what  it  will  stand  without 
injury ;  but,  at  first,  as  it  is  inadvisable  to  have  to  hurry 
through  the  operations,  it  is  best  to  open  the  packet  and  fill 
the  frame  in  some  room  with  the  blind  drawn  most  of  the 
way  down,  so  as  to  modify  the  light. 

Although  not  very  sensitive  to  light,  the  paper  is  extremely 
sensitive  to  other  injurious  agencies,  to  fumes,  and  to  finger- 
marks. It  should,  therefore,  be  handled  by  the  edges  only. 
It  does  not  keep  so  well  as  bromide  or  gaslight  paper  :  and  a 
packet  should  be  used  up  within  a  few  weeks  of  opening. 
On  no  account  must  the  paper  be  left  in  contact  with  printed 
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matter,  as  there  is  something  in  printers'  ink  which  soon  marks 
it  indelibly. 

The  hinged  back  with  which  a  printing  frame  is  provided 
is  designed  to  allow  of  the  inspection  of  a  print  during  the 
operation  of  printing,  so  that  it  can  be  carried  to  the  right 
depth.  By  opening  one  half  of  the  frame  only,  we  can  draw 
the  paper  in  that  half  away  from  the  negative  and  look  at  it, 
while  the  sheet,  as  a  whole,  is  still  kept  in  contact  with  the 
negative  by  the  grip  of  the  other  half.  We  can  close  and 
fasten  the  first  half,  and  then,  in  the  same  way,  we  can  look  at 
the  other  to  see  how  that  part  is  getting  on. 

The  paper  is  put  into  the  frame  in  the  usual  way,  with  its 
coated  surface  next  the  image  side  of  the  negative,  and  the 
back  of  the  frame  is  fastened  up.  After  doing  this,  first  one 
half  of  the  frame  and  then  the  other  should  be  tried,  to  make 
sure  that  it  can  be  opened  and  the  print  examined  without 
causing  the  paper,  as  a  whole,  to  shift  its  position  on  the  nega- 
tive. Then,  having  made  quite  sure  of  this,  it  can  be  put  out 
to  print.  It  is  well,  at  the  same  time,  to  make  sure  that  the 
springs  exercise  sufficient  pressure  to  keep  the  paper  in  close 
contact  with  the  negative. 

Printing  is  done  in  good  diffused  daylight.  Direct  sunshine 
should  not  be  used  unless  the  negative  is  excessively  opaque. 
The  fiame  should  not  be  put  on  the  ground,  on  account  of 
damp.  The  paper  contains  soluble  salts  of  silver,  and  a 
very  slight  trace  of  dampness  will  transfer  some  of  these  to 
the  film  of  the  negative,  which  will  give  rise  to  stains  which  it 
is  almost  impossible  to  remove.  In  very  damp  weather, 
therefore,  it  is  a  good  plan  to  hold  the  negative  to  the  fire 
for  a  few  moments  before  putting  it  into  the  printing  frame. 
For  the  same  reason,  paper  should  not  be  left  in  the  printing 
frame  any  longer  than  is  absolutely  necessary  to  make  the 
prints.  On  no  account  should  it  be  left  in  contact  with  the 
negative  all  night. 

The  extent  to  which  the  printing  has  gone  is  ascertained 
by  opening  half  the  frame,  pulling  back  the  paper,  and  look- 
ing at  it.  In  doing  this,  the  frame  should  be  so  held  that  the 
other  half  of  the  back  is  pressed  closely  in  contact  with  the 
negative,  to  prevent  shifting.      The  examination  must  not  be 
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made  in  the  strong  light  out  of  doors,  in  which  the  printing 
is  being  carried  out  :  at  least,  the  beginner  should  not  attempt 
this,  or  the  whites  of  the  print  may  become  discoloured.  A 
mistake  which  is  often  made  in  printing  is  to  open  the  back 
of  the  frame  and  look  at  the  paper  too  frequently,  especially 
in  the  early  stages,  when  there  is  no  possible  chance  of  the 
action  being  complete.  Unless  the  negative  is  very  opaque,  the 
white  paper  can  be  seen  distinctly  through  its  most  transparent 
parts*  and  so  long  as  this  does  not  appear  to  have  darkened  it 
is  quite  unnecessary  to  look  at  the  paper  from  the  back. 

The  fixing  of  a  print  on  self -toning  paper  is  done  in  a 
plain  solution  of  hypo,  which  must  not  have  been  used  for 
fixing  anything  else  previously.  In  the  chapter  dealing  with 
the  development  of  a  negative,  the  method  of  making  a  stock 
solution  of  hypo  of  a  strength  of  eight  ounces  to  the  pint  was 
described.  This  is  as  strong  as  any  self-toning  paper  will 
require.  Most  of  the  instructions  specify  much  weaker  solu- 
tions. With  a  solution  of  this  kind  we  can  at  once  make  up  a 
fixing  bath  of  any  desired  strength.  All  we  have  to  do  is  to 
measure  out  two  and  a  half  fluid  ounces  of  the  stock  solution 
for  each  ounce  of  hypo  required,  and  then  add  water  to  bring 
it  up  to  the  bulk  specified.  On  no  account  must  an  • '  acid 
fixing  bath  "  be  used  for  self -toning  paper.  A  plain  solution 
of  hypo  is  all  that  is  needed. 

The  instructions  given  with  self -toning  papers  generally 
specify  that  the  prints  are  not  to  be  washed  before  toning. 
The  hypo  solution  is  poured  into  a  deep  dish,  and  the  print 
is  immersed  in  this  face  upwards,  taking  great  care,  as  already 
mentioned,  not  to  finger  the  front  surface.  As  soon  as  it  is 
seen  to  be  well  wetted  all  over  and  is  quite  limp,  it  can  be 
turned  over.  Prints  on  collodion  paper  require  a  little  different 
treatment.  They  should  be  immersed  in  a  comparatively  small 
quantity  of  the  hypo  solution,  face  downwards,  arid  kept  so, 
only  turning  them  over  from  time  to  time  to  see  how  the  toning 
is  progressing.  If  this  is  not  done  there  will  be  trouble  with 
the  paper  curling  up  into  tight  rolls  when  wet,  and  it  will  be 
impossible  to  tone  and  fix  it  properly. 

During  the  time  the  print  is  in  the  fixing  bath  it  must  be 
kept  moving.      If  the  solution  rests  undisturbed  too  long, 
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especially  if  the  face  of  one  print  is  in  contact  with  another, 
or  with  the  bottom  of  the  dish,  the  whites  will  most  likely 
become  discoloured.  There  is  in  particular  a  risk  of  this 
when  a  number  are  being  dealt  with  at  once,  and  for  this 
reason  it  is  best  not  to  have  more  than  half-a-dozen  in  the 
dish  at  a  time. 

The  paper  becomes  insensitive  to  the  light  very  quickly. 
It  is  generally  quite  safe  to  bring  it  out  into  strong  daylight 
after  a  minute  or  so,  although  the  fixing  is  then  probably  not 
actually  complete.  The  first  visual  effect  of  the  hypo  is  to 
redden  the  tone,  and  sometimes  to  cause  the  print  to  look 
much  weaker.  Thereafter,  if  all  is  going  as  it  should  do,  the 
colour  gradually  deepens  until  finally  a  good  brown  or  purple 
results.  The  actual  shade  of  colour  obtained  varies  a  good 
deal  with  different  makes. 

It  is  not  always  realised  that  the  character  of  the  negative 
plays  a  very  important  part  in  the  determining  of  the  colour  of 
the  finished  print.  Very  soft  negatives,  that  is  to  say,  those 
in  which  contrasts  are  very  slight — the  kind,  in  fact,  which 
give  the  best  prints  on  ordinary  gaslight  paper,  and  the  best 
enlargements — are  not  the  most  suitable  for  self-toning  paper. 
Such  material  requires  a  negative  with  fairly  good  contrasts, 
or  we  shall  not  be  able  to  get  a  print  of  any  colour  but  a 
delicate  brown.  To  get  rich  purple  we  require  a  strongish 
negative,  printed  deeply,  and  left  in  the  fixing  bath  for  some 
time.  Brown  tones  are  obtained  by  printing  lightly,  and  not 
toning  too  far.  On  this  point,  as  all  makes  are  not  alike,  the 
instructions  with  the  paper  should  be  consulted. 

Washing  can  be  done  immediately  the  toning-fixing  process 
is  over ;  or,  if  a  number  of  prints  are  being  dealt  with,  they 
can  be  put,  as  each  is  done,  into  clean  water,  and  then  the  whole 
lot  washed  together.  The  washing  and  drying  may  be  carried 
out  exactly  as  described  for  gaslight  prints  :  and  if  they  are  to 
have  a  very  glossy  surface,  they  may  be  squeegeed  in  the 
same  way. 


CHAPTER  XVII. 


Trimming  and  Mounting. 

Deciding  How  to  Trim. — The  Tools  Required. — Using  a 
Square. — The  Best  Cutting  Surface. — Mountants. — 
Starch  Paste. — Mounting  the  Prints. — Preventing 
Curling. 

TPRIMM ING  a  print  implies  much  more  than  merely  re- 
moving  the  edges.  The  size  and  proportions  of  the 
print  have  to  be  determined,  not  by  the  size  and  shape  of  the 
negative  or  of  the  printing  paper,  but  by  the  picture,  and  the 
photographer  who  does  not  realise  this  overlooks  a  most  im- 
portant factor  in  his  success. 

There  is  a  fundamental  difference  between  photography 
and  painting  in  this  respect.  The  painter  or  draughtsman 
puts  down  what  he  wishes  to  include,  and  anything  that  lies 
beyond  the  boundaries  of  his  composition  he  leaves  out.  The 
photographer  cannot  do  this,  or  at  least  cannot  do  it  without 
giving  himself  quite  as  much  trouble  to  exclude  what  he  does 
not  want  as  the  painter  would  do  to  include  what  he  requires. 
He  therefore  takes  care  to  use  a  plate  or  film  large  enough  to 
include  all  that  is  to  figure  in  his  picture,  and  relies  upon 
trimming  his  print  afterwards  to  exclude  the  non-essential. 
One  calls  this  "  trimming/ '  but  in  this  sense  it  is  as  much 
trimming  to  use  a  small  piece  of  paper  on  which  to  make  the 
print  as  it  is  to  use  a  large  piece  and  then  to  cut  it  down. 

It  is  one  of  the  characteristics  of  the  beginner  to  be 
reluctant  to  cut  down  his  print.  He  makes  a  negative  of  a 
certain  size  and  hesitates  to  reduce  a  large  picture  to  a  small 
one.  It  is  a  very  natural  feeling.  There  is  a  belief  in  the 
virtues  of  mere  size  which  it  is  difficult  to  overcome  :  and  it 
would  be  hard  to  convince  the  average  non-photographer  that 
the  worker  who  made  a  photograph  twenty  inches  by  sixteen 
inches  was  not  a  finer  photographer  than  he  who  could  only 
show  one,  let  us  say,  three  and  a  half  inches  by  two  and  a  half 
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inches.  Still,  that  appreciation  of  mere  bigness  has  to  be 
overcome  if  the  amateur  is  to  make  the  most  of  his  pictures. 
He  can  enlarge  if  he  will,  and  in  that  way  get  work  of  any 
size  he  likes,  but  the  boundaries  of  the  picture  must  be  settled 
by  its  subject. 

When  the  object  of  the  photograph  is  merely  to  make  a 
record  of  its  subject,  as  when  we  are  photomicrographing  or 
copying  a  document  or  illustrating  a  piece  of  furniture  or 
machinery,  etc.,  the  inclusion  of  objects  which  have  nothing 
to  do  with  the  work  in  hand  may  be  a  matter  of  indifference, 
but  even  then  trimming  down  may  make  a  distinct  improvement. 
In  professional  work,  again,  the  customer  usually  regards 
the  transaction  as  the  purchase  of  prints  of  a  definite  size, 
and  there  are  standard  sizes  of  paper  and  mounts  and  albums 
which  have  to  be  adopted.  But  the  amateur  is  in  a  different 
position,  especially  if  he  is  eager  to  turn  out  better  and  better 
work,  to  test  himself  against  his  fellows  in  competitions,  and 
perhaps  to  exhibit.  However  simple  and  unambitious  his  aims, 
he,  at  any  rate,  has  to  trim  his  prints,  both  in  the  sense 
of  removing  their  defective  margins  and  in  the  wider  one  of 
cutting  them  down  to  suit  his  picture. 

Such  work  can  be  conveniently  regarded  under  two  heads 
— that  of  the  decision  what  to  include  and  what  to  cut  off, 
and  that  of  the  actual  cutting ;  and  it  is  in  this  two-fold  aspect 
that  we  will  proceed  to  discuss  it  here. 

When  dealing  with  the  decision  how  to  trim  a  print,  we 
are  confronted  by  the  fact  that  it  is  a  subject  on  which  we 
cannot  formulate  hard  and  fast  rules.  The  worker  must  be 
governed  largely  by  his  own  taste,  and  the  result  will  be  an 
indication  of  that  taste.  He  must  cut  off  this  part  or  leave 
in  that,  not  because  he  has  been  told  that  that  is  the  thing  to 
do,  but  because  he  feels  the  necessity  for  it.  If  he  does  not 
feel  this,  his  trimming  is  not  likely  to  be  of  much  effect. 

Trimming  should  not  be  put  off  altogether  until  the  print 
has  been  made.  The  first  stage  of  the  work  must  take  place 
when  deciding  what  to  include  in  the  photograph.  In  arrang- 
ing the  subject  on  ground-glass  or  finder,  one  should  have  a 
pretty  clear  idea  of  the  shape  of  the  picture  when  finished. 
Work  at  this  stage  is  often  done  from  a  wrong  point  of  view. 
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How  often  do  we  see  a  hand  camera  user  looking  in  the 
finder  and  going  nearer  and  nearer  to  his  subject  in  order  to 
get  it  on  the  larger  scale.  There  are  times  when  this  is  very 
necessary,  but  much  more  frequently  it  is  a  mistake.  It  is  far 
more  important  to  get  the  subject  well  within  the  boundary, 
leaving  plenty  of  margin  for  trimming,  than  it  is  to  get  it  as 
large  as  possible ;  especially  when  we  remember,  first,  that  no 
finder,  in  all  circumstances,  can  be  quite  accurate,  and, 
secondly,  that  enlarging  the  part  required  is  very  easily  done. 

Having  made  a  print  from  the  whole  of  our  negative,  we 
can  then  decide  how  it  is  to  be  trimmed.  The  first  point  to 
have  attention  must  be  the  principal  object  or  centre  of  interest, 
or,  to  put  it  another  way,  the  reason  why  the  photograph  was 
taken  at  all.  It  is  (not  a  hard  and  fast  rule  but)  a  fact  that 
in  the  great  majority  of  cases  this  should  not  occupy  the 
mathematical  centre  of  the  print.  It  should  come  well  to  one 
side  or  the  other  ;  but  on  the  side  that  it  is  not,  there  must  be 
in  some  manner  something  to  balance  it.  This  balance  may  be 
provided  by  some  detail,  or  may  even  be  a  blank.  In  portrait 
work  it  is  often  nothing  more  than  a  plain  expanse  of  back- 
ground. In  deciding  what  to  include,  while  the  balance  of  the 
picture  must  be  studied,  we  must  be  careful,  in  endeavouring  to 
secure  it,  not  to  admit  anything  which  will  compete  with  the 
principal  subject  for  attention. 

A  fault  which  is  often  seen  in  trimming  is  the  inclusion 
of  strong  contrasts  in  subordinate  parts  of  the  picture.  A 
strong  contrast  in  a  picture  provides  an  emphasis  :  it  is  bound 
to  attract  attention,  and  is  therefore  used  to  give  due  weight  and 
importance  to  the  principal  object.  If  it  is  allowed  in  some 
subordinate  part,  that  part  at  once  ceases  to  be  subordinate. 
Take,  for  example,  a  snapshot  open  air  portrait.  If  the 
background  is  an  unbroken  dark  mass  of  trees,  extending 
right  to  the  edge  of  the  picture,  the  sitter,  with  due  care 
to  illumination,  will  take  the  proper  place  as  the  principal 
object :  but  if,  as  we  so  often  see,  that  foliage  is  broken,  and 
through  the  gaps  in  it  there  are  visible  harsh  white  patches 
intended  to  represent  sky,  these  form  strong  contrasts  with  the 
foliage,  and  at  once  become  too  prominent.  Moreover,  as 
such  patches  of  sky  are  almost  always  out  of  tone  with  the 

156 


TRIMMING  AND  MOUNTING. 


rest,  being  too  white,  they  help  to  degrade  and  flatten  the 
picture,  and  so  are  better  cut  off. 

Another  matter  which  must  have  attention  is  the  position 
of  important  points  in  the  subject  matter.  If  we  look  at 
almost  any  picture,  no  matter  what  it  may  represent,  we 
cannot  fail  to  note  that  in  it  are  a  number  of  quite  definite 
points.  For  example,  in  portraiture  there  are  the  extremities 
of  the  figure  or  of  prominent  accessories,  such  as  the  feet  or 
back  of  a  chair,  the  corners  of  a  book  that  is  being  held,  and 
so  on.  In  a  landscape  there  will  be  perhaps  the  top  of  a 
tree,  or  the  extremity  of  a  spire,  or  the  end  of  a  ship's  bow- 
sprit. In  deciding  how  to  trim  we  must  be  careful 
not  to  get  these  exactly  upon  the  edge  of  the  print  or  even 
just  in  or  just  off.  Either  they  must  be  well  inside  the  margin 
or  else  should  be  cut  right  off.  In  architectural  work,  when 
dealing  with  a  lofty  building,  it  is  sometimes  very  difficult 
to  include  the  extreme  top  :  but  we  must  realise  that,  how- 
ever desirable  it  may  be  to  show  it  all,  it  is  far  worse  to  get 
it  just  within  the  boundary  than  to  have  it  right  out  of  it. 
Points  which  fall  in  parts  that  are  altogether  subordinate 
may  sometimes  be  allowed  to  touch  the  edge,  but  even  then  it 
is  better  to  avoid  it  whenever  it  is  in  any  way  possible.  A 
landscape  with  a  number  of  cattle  grazing  in  a  field,  for 
instance,  is  better  if  it  is  trimmed  so  that  none  of  the  cattle, 
however  small  and  insignificant  they  may  be,  come  just  on  the 
edge  or  margin  of  the  print. 

It  is  little  things  like  this  which  often  show  a  judge 
whether  the  photographer  is  really  able  to  trim  his  print 
properly  or  not  :  since  it  may  be  plain  enough  that  the  mere 
removal  of  an  eighth  of  an  inch  from  one  side  or  the  other 
would  make  a  great  improvement  :  and  if  this,  although 
obvious,  has  not  been  done,  then  it  is  plain  that  the  photo- 
grapher cannot  have  given  the  consideration  which  he  should  to 
this  important  subject. 

When  the  picture  has  for  its  subject  something  in  motion 
— as,  for  example,  a  river  scene  in  which  the  principal  object 
is  a  vessel  under  canvas  or  steam — then  in  deciding  where  to 
trim  we  must  be  very  careful  to  include  sufficient  space  in  the 
picture  in  front  of  the  moving  object.    That  is  to  say,  it  must 
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appear  to  be  sailing  into,  and  not  out  of,  the  picture.  If  we 
place  it  so  that  it  is  not  just  central — as,  of  course,  we  shall 
do  if  it  is  the  principal  object — then  we  must  put  it  on  that 
side  of  the  centre  from  which  it  is  moving ;  if  otherwise  it 
will  have  a  disturbing  effect  on  the  composition.  For  a  similar 
reason,  in  portraiture  the  sitter  must  be  looking  into,  and  not 
out  of,  the  picture.  Thus,  for  example,  in  a  profile  portrait 
the  back  of  the  head  may  come  near  the  edge — it  may  even  be 
partly  trimmed  off,  but  in  front  of  the  eyes  there  must  be  an 
ample  space. 

If  we  have  the  misfortune  to  have  a  print  in  which,  owing 
to  the  camera  not  having  been  level,  there  is  distortion,  it  can 
sometimes  be  hidden,  or  at  least  made  unobtrusive,  by  dis- 
tributing the  distortion.  A  vertical  line  which  is  rendered  as  a 
sloping  one,  may  either  be  kept  awav  from  the  edge,  or  may 
have  the  edge  cut  parallel,  or  nearly  parallel,  with  it,  the 
opposite  edge  not  being  quiet  parallel  with  the  first.  On  a 
large  mount  this  may  easily  pass  unnoticed,  whereas  a  strict 
squaring  up  of  the  print  would  have  made  the  distortion 
painfully  prominent. 

Having  decided  just  what  portions  of  the  print  are  to  be 
removed  by  trimming,  the  next  step  is  to  carry  it  into  effect. 
There  are  some  gifted  workers  who  can  take  a  print  and 
straightway  with  knife  or  guillotine  cut  it  down  to  suit  their 
ideas ;  but  most  of  us  have  to  proceed  more  deliberately,  by 
studying  the  possibilities  of  the  picture  in  the  first  place,  and 
then,  having  made  our  decision,  marking  off  what  is  to  be 
removed,  and  finally  doing  the  actual  cutting. 

For  such  work  it  is  best  to  provide  a  couple  of  sheets 
of  mounting  paper  at  least  double  the  size  of  the  print  in  both 
directions,  a  sharply-pointed  pencil,  a  trimming  knife,  a  metal 
straight  edge,  a  triangle  of  celluloid  such  as  a  draughtsman 
uses  and  calls  a  "  square/ '  and  a  sheet  of  cardboard  or 
linoleum  on  which  to  do  the  cutting.  In  place  of  the  knife, 
etc.,  we  may  use  one  of  the  guillotine  print  trimmers,  which 
figure  in  most  dealers'  lists,  although  for  my  part  I  prefer 
the  knife,  unless  the  trimmer  is  a  very  good  one.  The  cheap 
trimmers  are  either  unsatisfactory  from  the  very  start,  or  they 
soon  become  so. 
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Two  mounting  papers  should  each  have  one  quarter  of 
their  area  cut  away,  so  as  to  leave  them  of  the  shape  of  an  L 
with  very  thick  squat  lines.  By  putting  the  two  of  them  over 
the  print,  so  that  its  picture  is  bounded  by  the  sides  of  the 
two  openings  cut  in  the  cards,  we  can  then  slide  one  of  the 
mounting  papers  over  the  other,  so  as  to  make  the  opening 
larger  or  smaller  at  will,  studying  thus  how  to  trim  the  picture, 
until  we  finally  decide  just  wrhat  it  would  be  best  to  include 
and  what  to  leave  out.  When  this  has  been  done  we  can 
make  a  faint  pencil  dot  at  each  corner  of  the  picture.  The 
indication  which  is  afforded  by  these  pencil  dots  is  then 
elaborated  by  the  help  of  the  square,  ruling  four  pencil  lines 
on  the  print  to  indicate  where  to  cut.  These  lines  should 
be  drawn  so  as  to  come  just  outside  the  picture  and  be  cut  off. 

It  is  important,  of  course,  to  get  the  angles  exactly  true. 
In  case  the  reader  is  not  familiar  with  the  way  in  which  the 
square  is  used,  a  brief  description  may  not  be  a  waste  of  time. 
Two  sides  of  the  square  meet  at  a  right  angle,  and  it  is  these 
two  sides  for  which  in  trimming  a  print  we  have  the  most 
use.  If  there  is  a  definite  and  fairly  conspicuous  horizontal 
or  vertical  line  in  the  picture,  which  must  be  kept  horizontal  or 
vertical  as  the  case  may  be,  the  square  must  be  put  down  on 
the  print  so  that  one  of  the  sides  forming  the  right  angle 
exactly  coincides  with  this  line  in  the  picture.  The  celluloid 
being  transparent,  this  is  very  easy.  Then,  holding  the  square 
firmly  on  the  print,  the  straight  edge  is  brought  up  against 
one  side  of  it,  and  when  it  is  in  contact  with  it  all  along,  the 
straight  edge  in  turn  is  held  firmly  \Vhile  the  square  is  slid 
along  it  until  the  edge  at  right  angles  to  the  straight  edge 
just  comes  against  one  of  the  dots  which  indicate  a  corner  of 
the  picture.  The  square  is  then  held  while  the  straight  edge 
is  brought  up  against  its  other  side ;  and  then,  the  straight 
edge  being  held,  the  square  is  again  slid  along  it,  but  this 
time  in  a  direction  at  right  angles  to  that  of  its  first  motion, 
until  its  edge  comes  against  the  dot  diagonally  opposite  the 
first.  Holding  the  square  in  that  position  and  taking  away  the 
straight  edge,  it  will  be  seen  whether  the  point  of  the  right 
angle  of  the  square  just  touches  another  dot  on  the  print. 
It  will  do  so  if  the  original  marking  out  of  the  print  was 
exactly  square  with  the  picture  :  as,  of  course,  we  endeavoured 
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to  make  it,  at  least  approximately.  If  the  coincidence  of  the 
dot  and  of  the  angle  of  the  square  is  close  enough,  we  can  run 
the  pencil  along  the  square  and  so  mark  out  two  sides  of 
the  print. 

To  mark  out  the  other  two  sides,  we  hold  the  square 
firmly  after  ruling  the  lines,  and  bring  up  the  straight  edge 
against  it  once  more.  Then,  holding  the  straight  edge,  wre 
turn  the  square  over,  and  still  keeping  the  same  side  of  the 
square  in  contact  with  the  straight  edge,  slide  it  along  until 
it  just  reaches  the  other  corner  indicated  by  the  dot.  We  then 
hold  the  square  while  we  transfer  the  straight  edge  to  the 
other  side  of  it,  hold  the  straight  edge  there*  while  we  again 
turn  and  slide  the  square,  and  then  removing  the  straight 
edge,  we  can  mark  out  with  pencil  the  remaining  two  sides. 

This  operation  is  much  more  complicated  in  the  description 
than  in  the  reality  :  as  anyone  will  see  when  once  he  has 
carried  it  out  with  this  before  him.  I  could  have  marked  out 
a  dozen  prints  or  more  quite  accurately  while  I  have  been 
writing  this  account  of  how  it  is  done.  A  good  many 
beginners  will  already  be  quite  familiar  with  the  operation. 
For  the  benefit  of  others,  however,  it  may  also  be  pointed 
out  that  by  holding  the  straight  edge  against  the  third  side  of 
the  square — that  is  to  say,  the  hypothenuse  of  the  right-angled 
triangle  which  forms  it — the  square  can  be  slid  along  the  straight 
edge  diagonally,  still  keeping  its  two  sides  parallel  with  their 
original  position  :  so  that  in  that  way  the  square  can  also  be 
a  very  serviceable  appliance. 

Cutting  a  clean  straight  edge  to  a  print  is  an  extremely 
easy  operation  to  anyone  provided  with  suitable  tools,  and  a 
very  difficult  one  without  them.  The  tools  are  a  knife  with  a  very 
sharp  point,  a  smooth  surface  on  which  to  cut,  and  a  straight 
edge  to  guide  the  knife.  Special  trimming  knives  figure  in 
price  lists,  and  there  have  been  articles  describing  how  to  grind 
down  a  shoe-maker's  knife  for  print  trimming  :  but  a  pocket 
knife  of  the  ordinary  kind  does  just  as  well  as  any  other, 
provided  it  is  kept  sharp.  For  this  purpose  an  oilstone  is  a 
necessity.  This  need  not  be  a  big  one,  and  can  be  bought 
for  a  few  pence  at  any  tool  shop.  I  have  had  two  or  three 
at  different  times.    They  have  been  quite  different  in  appear - 
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ance,  one  being  a  smooth  natural  stone  like  white  marble, 
another  a  rougher  yellow  stone,  and  the  third  a  composition 
one.  Each  performed  its  function  :  and  the  conclusion  I  have 
come  to  is  that  for  such  a  purpose  as  the  mere  sharpening  of 
a  trimming  knife,  it  is  not  so  much  the  nature  of  the  stone 
as  the  method  of  its  use  which  matters. 

To  sharpen  the  knife,  when  once  it  has  been  sharp,  does 
not  need  the  rubbing  away  of  much  metal.  Half  a  dozen 
strokes  on  each  edge  should  be  sufficient,  taking  care  to  hold 
the  blade  fairly  flat  on  the  stone,  and  at  exactly  the  same 
angle  from  beginning  to  end  of  the  stroke.  A  drop  or  two 
of  machine  oil  should  be  used  on  the  stone;  and  when  the 
surface  gets  gummy  the  oil  should  be  cleaned  right  off  with  a 
rag  and  a  little  paraffin,  and  some  fresh  oil  applied.  The 
knife  should  be  sharpened  after  trimming  each  dozen  prints  or 
fewer,  and  wiped  clean  from  oil  to  avoid  messing  the  print. 
The  edge  of  the  knife  when  properly  sharpened  should  be 
keen  enough  to  cut  through  a  piece  of  paper  held  in  the  air. 

The  best  straight  edge  is  a  steel  rule,  or  if  what  is  called 
a  "  mason's  square  "  is  obtained — it  is  a  steel  triangle,  with 
an  opening  in  the  middle,  and  one  of  its  angles  a  right  angle — 
an  ordinary  wooden  foot-rule  can  be  used  with  it ;  the  two 
will  serve  both  for  marking  out  the  print  and  cutting  it.  The 
edge  of  a  piece  of  glass  can  be  used  as  the  cutting  guicle.  A 
cleaned  negative  is  all  that  many  photographers  use,  and  some 
prefer  not  to  clean  it,  as  the  gelatine  film  prevents  it  from 
slipping  on  the  print.  If  glass  is  preferred,  a  piece  should 
be  chosen  the  edge  of  which  is  quite  smooth  and  straight. 
Glass  is  often  very  rough  on  the  knife,  unless  the  edge  of  the 
glass  has  been  ground  quite  smooth,  so  that  a  steel  guide  is 
much  better.  It  is  always  better  to  use  a  proper  square  for  these 
operations  than  any  old  negative  that  happens  to  be  at  hand, 
as  is  so  often  done.  The  glass  cutting  shapes  which  are  also 
extensively  used  are  often  anything  but  straight  and  true.  The 
polishing  of  the  edges  seems  to  have  a  detrimental  effect  in 
this  respect. 

A  piece  of  smooth  card  makes  an  excellent  surface  on 
which  to  do  the  cutting ;  but  after  a  good  many  prints  have 
been  trimmed  on  it,  it  gets  rough,  and  should  be  discarded, 
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or  it  may  make  the  edges  jagged.  Wood  is  unsuitable,  as  it 
tends  to  catch  the  knife  in  its  grain  and  to  carry  it  away  from 
the  guide.  Zinc,  which  is  sometimes  recommended,  is  very 
bad  for  the  knife,  and  when  it  gets  roughened,  as  it  soon  will 
do,  it  is  quite  useless  if  we  are  to  make  a  clean  cut.  Linoleum 
makes  a  very  nice  surface,  but  it  is  open  to  the  objection  that 
it  soon  blunts  the  knife. 

The  actual  cutting  hardly  needs  description.  The  straight 
edge  is  held  down  firmly  on  the  print,  using  the  fingers  of 
the  left  hand,  the  straight  edge  being  on  the  part  of  the  print 
which  is  to  remain  in  the  picture.  It  is  adjusted  so  that  the 
pencil  line  can  just  be  seen  :  and  then  the  knife  is  drawn 
along  it  so  as  to  remove  a  strip  in  one  cut.  The  knife  should 
be  so  sharp  that  hardly  any  pressure  is  needed.  The  print 
must  be  quite  dry,  or  the  edge  may  gather  up  and  the  cut  will 
look  like  a  saw-edge. 

In  trimming  a  print  it  is  important  to  hold  the  knife  at 
an  angle,  and  not  quite  vertical.  It  must  be  sloped  forward — 
that  is,  in  the  direction  the  cut  is  being  made — as  it  will  then 
cut  more  easily.  It  must  also  be  sloped  with  the  handle 
outwards — that  is,  away  from  the  print — so  that  the  point  of 
the  knife  is  actually  underneath  the  cutting  guide.  This  will 
give  the  edge  of  the  print  a  V  shape,  and  is  a  great  help  when 
a  print  is  to  be  put  on  anything  but  a  white  mount.  If  this 
is  not  done,  we  shall  see  a  white  line,  the  vertical  edge  of  the 
paper,  all  round  the  print,  which  against  a  dark  mount  may 
be  very  conspicuous. 

In  making  the  cut,  we  must  be  careful  to  have  the  cutting 
guide  well  pressed  down  towards  the  point  at  which  the  cut 
finishes,  or  a  little  of  the  corner  may  get  torn.  If  there  is  any 
tendency  to  do  this  we  can  prevent  it  by  pressing  on  the  edge 
we  are  going  to  cut  off  with  one  finger  of  the  hand  that  is 
holding  the  guide  :  or  all  four  cuts  may  be  made  long  enough 
to  clear  the  print,  but  not  long  enough  to  cut  a  strip  right  off. 
The  paper  we  are  cutting  off  will  then  not  be  detached  from 
the  print  until  the  fourth  cut  is  completed. 

When  a  guillotine  is  used  the  operations  are  a  little  different. 
The  print  should  be  pencilled  in  the  way  described,  and  each 
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cut  made  by  working  to  the  pencil  line  and  not  by  the  guide 
on  the  guillotine.  If  the  guillotine  does  not  give  a  clean  cut, 
but  tends  to  double  up  the  print,  it  can  sometimes  be  made 
to  work  properly  by  pulling  the  handle  of  the  knife  towards 
the  board  slightly  while  making  the  cut.  But  there  is  a  good 
deal  of  leverage  when  the  handle  is  a  long  one,  and  the 
practice  will  rapidly  make  the  guillotine  worse. 

The  edges  of  the  trimmed  print  sometimes  have  a  slight 
curl  on  them.  This  can  be  got  rid  of  by  drawing  the  print 
between  the  fingers,  and  it  is  then  ready  for  mounting. 

Amongst  mountants,  nothing  is  better,  if  paste  is  to  be 
used  at  all,  than  one  of  the  preparations  specially  made 
for  photography.  It  is  unwise  to  use  a  ready-made  adhesive, 
unless  it  is  guaranteed  by  the  maker  to  be  suitable  for  mount- 
ing photographs,  since  it  may  contain  some  ingredient — such 
as  a  preservative,  for  example — which  in  course  of  time  would 
attack  the  photographic  image,  and  give  rise  to  fading.  One 
sometimes  sees  old  photographs  which  have  been  mounted  on 
cards  by  pasting  at  fhe  edges  only  which  have  faded  for  just 
so  far  as  the  paste  was  applied,  and  not  beyond  that  point. 

If  some  of  a  special  photographic  mountant  is  not  obtain- 
able, then  a  home-made  starch  paste  can  be  used.  For  this 
purpose,  ordinary  laundry  starch  will  serve,  or,  failing  that, 
flour.  The  paste  must  be  properly  made  and  quite  free  from 
lumps.  It  is  best  to  make  up  a  little  from  time  to  time,  as  it 
may  be  required,  as  it  soon  becomes  sour,  and  is  then  useless. 
Twenty-four  hours  may  be  regarded  as  the  longest  time  which 
should  elapse  between  mixing  and  use. 

To  make  the  paste,  about  half  a  teaspoonful  of  starch 
should  be  well  mixed  up  into  a  thin  cream  with  cold  water. 
This  can  be  done  in  a  cup  with  a  spoon,  stirring  and  squeezing 
the  starch  against  the  side  of  the  cup  until  it  is  thoroughly 
incorporated  with  the  water  and  is  perfectly  free  from  all  lumps. 
When  the  cream  has  been  made,  a  basin  capable  of  holding 
about  a  pint  will  be  needed,  and  a  kettle  of  boiling  water. 
The  water  should  be  actually  boiling,  not  merely  hot,  and  the 
basin  should  be  filled  with  it  and  left  for  a  minute  for  the 
•earthenware  to  get  hot  right  through.  Emptying  out  the  basin 
(the  cream  should  be  poured  into  it,  and  then,  with  constant 
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stirring,  boiling  water  added  until  the  whole  mixture 
"thickens."  This  thickening  is  a  curious  property  of  starch, 
and  is  due  to  the  bursting  of  the  skin  of  the  starch  particles  and 
the  action  of  the  hot  water  on  their  contents.  When  it  takes 
place,  the  mixture  becomes  much  thicker,  and,  instead  of  being 
white  and  opalescent,  turns  almost  clear.  Enough  water  should 
be  added  for  the  thickening  to  be  thorough,  but  it  is  important 
not  to  add  more  than  is  really  necessary.  It  is  to  reduce  the 
amount  required  that  the  basin  is  warmed  before  use.  A  very 
wet  paste  is  more  evenly  applied,  but  tends  to  make  the  print 
curl.  After  thickening,  the  starch  is  put  on  one  side  to  get 
quite  cold,  and,  after  the  removal  of  any  skin  that  may  have 
formed  on  its  surface,  is  ready  for  use.  It  ought  to  be  per- 
fectly smooth,  but  if  there  should  be  any  lumps  in  it,  it  may 
be  squeezed  through  a  piece  of  fine  muslin. 

Before  attaching  the  print  to  the  mount,  its  correct  posi- 
tion should  be  marked  on  the  card,  because  it  is  quite  impos- 
sible to  slide  it  about  on  the  mount  without  getting  some  of 
the  paste  on  the  front.  It  is  best  to  measure  the  margins  un- 
less the  photographer  has  a  very  accurate  eye  for  such  work. 
There  is  no  need  to  rule  lines  on  the  mount,  unless  this 
is  thought  preferable.  Two  fine  dots  made  with  a  pencil,  or 
two  pricks  with  a  needle,  ^re  sufficient.  They  should  be  so 
placed  that  when  the  print  is  put  down  correctly,  they  are  just 
covered  by  the  ends  of  one  of  its  longer  sides. 

Although  we  sometimes  see  photographs  intentionally 
mounted  out  of  the  centre  of  the  card,  the  effect  is  never 
satisfactory.  It  is  apt  to  look  affected.  But  while  the  margin 
of  card  visible  on  each  side  of  the  picture  should  be  the  same, 
it  will  not  do  to  have  an  equal  width  at  the  top  and  bottom. 
More  space  should  always  be  left  below  the  picture  than  above 
it,  or  it  will  have  the  appearance  of  having  slipped  down. 

Having  marked  on  the  mount  the  position  which  the  pic- 
ture is  to  occupy,  we  can  proceed  with  the  actual  sticking 
down.  We  shall  require  a  number  of  sheets  of  clean  paper — 
newspaper  will  do — as  large  as  the  mount.  Putting  the  print 
face  downwards  on  one  of  these,  and  holding  it  with  the 
extended  fingers  of  the  left  hand,  a  little  of  the  starch  paste 
is  rubbed  or  brushed  on  to  the  back.  The  paste  should  be  used 
sparingly,  and  may  be  applied  with  a  stiff  brush,  although  for 
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small  prints  the  fingers  are  perhaps  better  than  any  brush  for 
the  purpose,  as  one  can  feel  how  the  application  is  getting 
on.  The  rubbing  must  be  sufficient  to  carry  the  paste  into  the 
pores  of  the  paper,  and  should  be  continued  until  the  whole 
print  feels  quite  limp.  Special  attention  must  be  given  to  the 
edges  and  corners,  not  only  to  make  sure  that  they  are 
properly  coated  with  adhesive,  but  also  to  guard  against  any 
of  the  mountant  getting  on  the  face  of  the  print.  To  ensure 
against  this  we  must  be  very  careful  that  the  print  does  not 
shift  on  the  paper  in  the  slightest ;  and  when  the  rubbing  is 
carried  right  off  the  edge,  as  it  must  be  if  the  edge  is  to  be 
properly  pasted,  each  stroke  of  the  brush  or  of  the  fingers  must 
be  directed  straight  off  the  print,  not  parallel  with  the  edge, 
and  still  less,  not  from  the  paper  on  to  the  photograph. 

As  soon  as  the  limp  stage  is  reached,  the  fingers,  if  the 
paste  has  been  applied  with  them,  must  be  wiped  quite  clean, 
the  print  picked  up  by  putting  the  point  of  a  knife  under  it, 
and  then  laid  in  position  on  the  card,  taking  care  first  to  put 
down  that  edge  the  place  of  which  is  indicated  by  the  dots. 
If  this  is  adjusted  the  rest  of  the  print  may  be  allowed  to  fall 
into  position.  It  is  at  once  covered  with  another  piece  of 
paper,  and  well  rubbed  down  into  contact  with  the  fingers, 
or  with  a  roller  squeegee,  once  more  giving  special  attention  to 
the  edges  and  the  corners. 

The  most  likely  cause  of  trouble  in  mounting  is  the 
application  of  too  much  paste.  This  not  only  increases  the 
risk  of  getting  some  on  the  front  of  the  picture  when  it  is 
being  applied,  but  also  squeezes  out  as  the  print  is  rubbed 
into  contact.  If  any  at  all  does  so  it  is  a  clear  sign  that  too 
much  has  been  used.  Too  much  or  too  wet  paste  also  increases 
the  tendency  to  curl  as  the  print  dries.  This  curling  cannot  be 
prevented  altogether  with  any  form  of  wet  mountant,  but  by 
working  on  the  lines  described  it  can  be  kept  to  a  minimum. 

When  the  print  has  been  rubbed  down,  the  paper  may  be 
removed  to  make  sure  that  none  of  the  paste  has  oozed  out ;  a 
piece  of  clean  paper,  preferably  without  any  printing  on  it, 
may  be  put  down  upon  it,  and  the  mounted  print  put  aside  to 
dry  under  gentle  pressure.  This  is  easily  obtained  by  shutting 
it  up  in  a  large  book,  with  a  second  book  on  top  of  it. 
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One  book  may  be  made  to  hold  a  number  of  mounted 
prints,  a  few  pages  being  allowed  to  intervene  between  each 
one  and  the  next.  To  equalise  the  pressure,  where  a  number 
of  mounted  prints  are  put  into  a  large  book,  each  print  should 
be  put  on  the  same  part  of  the  page,  so  that  they  all  come  one 
above  another.  It  is  best  to  leave  them  like  this  for  at  least 
twenty-four  hours  ;  three  or  four  days  is  usually  long  enough 
to  ensure  complete  drying. 

When  the  prints  are  to  be  kept  in  a  portfolio,  or  under  pres- 
sure in  any  form,  a  very  neat  and  effective  method  of  mounting 
is  to  touch  them  with  adhesive  on  the  two  top  corners  only 
and  place  them  in  position.  The  objection  to  this  plan  is  that 
unless  the  print  has  been  well  flattened  before  mounting  by 
drawing  it  under  a  straight  edge,  and  unless  the  mounted  print 
is  stored  under  some  gentle  pressure,  the  print  will  curl  away 
from  the  mount.  If  it  is  to  be  framed,  or  put  in  a  -passe- 
partout, this  method  of  mounting  is  all  that  is  required. 


166 


CHAPTER  XVIII. 


Preparing  Negatives  for  Printing,  etc. 

Spotting  the  Negative. — Printing  with  a  Mask. — Fancy 
Masks. — A  Modified  Printing  Frame. — Clearing  up 
Discoloured  Margins. — Making  Vignettes. 

HPHE  actual  processes  of  making  a  print  have  been  already 
described  ;  because  it  is  probable  that  the  novice  will  be 
anxious  to  make  prints  as  soon  as  he  has  made  any  negatives. 
But  when  a  negative  . has  been  washed  and  dried,  it  does  not 
follow  that  it  is  quite  ready  to  be  printed.  It  will  often 
happen  that  by  slight  modifications  of  one  sort  or  another  it 
can  be  made  to  yield  a  greatly  improved  result :  and  even  if 
the  beginner  feels  a  little  doubtful  as  to  the  wisdom  of  an 
attempt  to  improve  it  in  any  wide  sense  of  the  word,  he  will 
at  least  admit  that  it  will  be  the  better  if  any  pinholes  or 
similar  trifling  defects  in  it  are  taken  out. 

The  process  by  which  this  is  done  is  termed  "  spotting," 
and  it  can  be  applied  both  to  negatives  and  to  prints.  As  the 
method  of  working  is  very  much  the  same  in  both  cases,  the 
following  hints  will  serve  also  when  we  come  to  deal  with 
the  spotting  of  prints.  It  is  usual  to  do  the  spotting  on  the 
negative  in  the  case  of  transparent  spots  or  pinholes  :  and  to 
do  it  on  the  print  in  the  case  of  light  marks  on  it,  due  to 
opaque  spots  on  the  negative,  if  there  should  be  any.  Such 
opaque  spots,  when  they  occur  before  the  negative  has  been 
printed,  are  usually  caused  by  undissolved  particles  in  the 
developer  :  when  they  occur  on  the  negative  after  a  print  has 
been  made,  they  may  be  due  to  a  piece  of  printing  paper 
containing  a  soluble  salt  of  silver  (p.o.p.)  being  in  contact  with 
the  film  of  the  negative  while  damp. 

Transparent  spots  are  more  likely  to  occur,  and  may  be 
due  to  several  causes.  The  most  common  source  of  such 
blemishes  is  dust  on  the  surface  of  the  film  at  the  time  of 
exposure.    Dusting  the  plate  is  no  preventive,  because  we  may 
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be  pretty  sure  that  there  is  no  dust  on  its  surface  when  we 
take  it  out  of  the  box.  Except  in  a  modern  hospital,  no  room 
is  likely  to  be  met  with  anything  like  so  free  from  dust  as 
the  room  at  a  plate  factory  in  which  the  plates  are  made. 
The  dust  settles  on  the  plate  after  it  is  put  in  the  camera  or 
dark  slide.  Contrary  to  common  belief,  such  dust  on  the 
film  or  plate  at  the  moment  of  development  does  no  harm, 
the  developer  washes  it  off  at  once.  It  is  during  the  exposure 
that  the  mischief  is  done,  each  opaque  dust  particle  screening 
the  spot  of  emulsion  behind  it,  causing  this  spot  to  be 
transparent  in  the  finished  negative ;  but  owing  to  their  small 
size,  such  spots  are  often  quite  unnoticeable  until  the  plate 
is  examined  in  daylight.  A  multiplicity  of  fine  "pinholes" 
due  to  this  cause  cannot  be  taken  out,  the  labour  involved  would 
be  too  great.  The  best  thing  to  do  is  to  make  the  print  on  a 
rough  paper,  so  that  they  may  be  unnoticeable. 

Larger  holes  must  be  taken  out  by  spotting  :  and  it  is 
curious  to  note  how  very  difficult  some  photographers  seem  to 
find  this  very  simple  process.  The  difficulty  arises  from  a 
failure  to  realise  how  very  little  pigment  is  required,  and  how 
very  dry  the  brush  should  be.  A  brush  that  is  too  wet,  instead 
of  filling  up  the  pinhole,  generally  leaves  it  bare,  with  a  black 
ring  round  it,  which  makes  it  far  more  conspicuous  than  ever. 

Water-colour  is  generally  used  for  spotting ;  moist  colours 
in  little  pans  being  a  very  convenient  form.  The  actual 
pigments  required  will  vary  according  to  the  colour  of  the 
image  to  which  the  paint  is  to  be  applied,  and  often  there 
are  several  different  mixtures  of  colours  available  to  get  the 
same  shade.  Ivory  black,  burnt  sienna,  and  Payne's  grey  will 
be  found  a  very  useful  trio,  by  mixtures  of  which  almost  any 
colour  of  image  likely  to  be  found  in  a  negative  can  be  matched. 
Sets  of  spotting  colours  are  made  up  and  supplied  by  most 
of  the  leading  dealers. 

We  also  require  a  porcelain  palette — a  piece  of  broken 
plate  makes  a  good  substitute— and  a  fine  camel-hair  brush 
or  two.  Sable  brushes  are  expensive,  but  more  satisfactory. 
A  more  important  requisite  than  any  of  these,  however,  and 
one  the  want  of  which  makes  spotting  much  more  difficult  than 
it  should  be,  is  a  proper  support  for  the  negative. 
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A  retouching  desk  is  the  ideal,  of  course,  but  few  amateurs 
would  feel  justified  in  buying  a  retouching  desk  for  the  little 
spotting  they  have  to  do.  One  can  make  shift  with  a  very 
simple  substitute.  A  board  with  a  hole  in  it  slightly  smaller 
than  the  negative,  with  a  rim  round  the  hole  to  keep  the 
negative  from  shifting,  can  be  used.  Or  we  may  employ  a 
sheet  of  glass,  with  a  piece  of  card  on  it  with  an  opening  just 
large  enough  to  take  the  negative.  Whichever  it  is,  it  must 
be  supported  in  such  a  way  ^hat,  while  as  little  light  as  possible 
falls  directly  upon  the  film  side  of  the  negative,  we  can  look 
through  it  at  a  strongly  illuminated  white  surface.  For 
spotting,  it  does  not  matter  very  much  whether  the  negative 
is  supported  horizontally  or  at  an  angle  as  in  a  retouching  desk. 
We  can  prop  up  the  glass  or  board  holding  it  on  a  table  in 
front  of  the  window,  putting  a  sheet  of  white  paper  below  it. 
Or  we  can  support  it  horizontally  on  the  table  by  means  of 
books  at  its  ends,  and  putting  the  paper  below  it,  place  a 
lamp  where  it  can  shine  on  the  paper,  with  a  screen  so  that 
it  does  not  shine  on  the  eyes  or  on  top  of  the  negative. 

When  the  negative  is  supported  in  this  way,  it  can  be 
seen  at  a  glance  when  the  pinhole  is  filled  up.  A  little  of 
the  colours  necessary  to  make  an  exact  match  with  the  image 
are  transferred  to  the  palette  and  well  mixed  together ;  a  very 
little  indeed  will  be  required.  There  will  be  some  transparent 
part  along  one  edge  of  the  negative  on  which  the  colour  can 
be  tried.  When  a  match  has  been  obtained,  the  brush 
should  be  dipped  in  water  and  then  in  the  pigment,  so  as  to 
have  it  very  weak,  after  which  it  should  be  held  almost  flat 
on  a  piece  of  paper  and  twizzled  round,  drawing  it  along 
meanwhile  in  the  opposite  direction  to  the  tips  of  the  hairs. 
This  will  give  it  a  fine  point,  and  when  it  has  almost  ceased 
to  leave  a  mark  on  the  paper,  the  point  may  be  just  touched 
on  the  negative.  The  clear  spot,  if  a  small  one,  should  at 
once  disappear.  If  it  does  not,  a  moment  may  be  allowed  for 
it  to  dry,  and  then  it  may  be  touched  again  with  a  brush  a 
little  stronger  in  pigment  if  necessary. 

There  must  be  no  attempt  to  paint  over  the  hole ;  the 
colour  must  be  applied  by  a  mere  touch  with  the  tip  of  the 
brush.  If  the  spot  is  too  large  for  one  touch  to  block  it,  then 
several  close  together  may  be  given.    The  aim  should  be  to 
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bring  about  so  good  a  match  with  its  surroundings  that  the 
pinhole  is  no  longer  visible. 

A  scratch  may  be  dealt  with  in  much  the  same  way,  but 
it  may  be  necessary  to  paint  a  little  gum  on  it  and  allow  it  to 
dry,  to  provide  something  to  take  the  colour.  Then  a  series  of 
dots  may  be  made  along  the  line  of  the  scratch,  some  little 
distance  apart  first,  and  then  intermediate  dots,  to  prevent  all 
chance  of  the  colour  running. 

The  picture  on  the  negative  must  include  all  we  wish  to 
show  in  the  print,  but,  unless  by  some  rare  chance,  it  is  sure 
to  include  more.  The  print,  if  it  is  to  look  well,  cannot  go 
right  up  to  the  edges  of  the  negative  ;  it  must  be  trimmed  in 
some  way  so  that  all  the  picture  that  it  shows  is  perfect,  right 
up  to  its  edges.  One  way  is  to  cut  down  the  print  with  a 
knife  and  straight  edge ;  another  is  to  mask  the  negative. 
By  masking  the  negative  we  get  a  print  the  size  of  the  piece 
of  paper  we  employ,  but  it  bears  only  so  much  of  the  picture 
as  can  be  seen  through  the  mask,  the  rest  being  white  margin. 
Packets  of  sensitised  postcards  often  contain  masks  for 
this  purpose ;  but  when  they  do,  they  nearly  always  have 
openings  of  fancy  shapes — ovals,  "  domes,"  round-cornered 
rectangles,  and  some  even  are  in  the  form  of  ivy  leaves, 
hearts,  etc.  The  use  of  such  masks  at  once  stamps  the  photo- 
grapher as  being  very  much  of  a  novice,  or  at  least  one  that 
is  not  yet  alive  to  the  fact  that  he  can  make  his  photographs 
interesting  for  their  own  sake,  and  does  not  require  any  such 
doubtful  aids.  It  is  much  better  to  use  a  mask  with  perfectly 
straight  edges  and  square  corners. 

The  user  of  a  camera  of  any  size  from  postcard  or  5  x  4 
downwards  will  find  that  the  most  convenient  method  of 
making  masked  prints  is  by  the  use  of  a  whole  plate  printing 
frame.  Having  got  such  a  frame,  the  first  thing  to  do  is  to  fit 
it  with  a  piece  of  clean  glass  of  good  quality,  which  can  be 
fastened  into  position  by  two  strips  of  paper  Sh'm.  long  by 
1  in.  wide.  These  are  folded  long  ways  and  then  attached  by 
means  of  seccotine  in  the  angle  between  the  frame  and  the 
glass,  where  the  back  of  the  frame  fits  in.  Upon  the  glass 
is  fastened  in  the  same  way  a  piece  of  card  the  full  size  of 
the  frame,  a  little  thinner  than  the  glass  of  a  negative,  an4 
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with  an  opening  in  the  centre  of  it  just  large  enough  to  take 
the  negative  and  keep  it  from  sliding  about  on  the  glass. 

It  remains  to  make  the  masks.  For  this  purpose  some 
thin  quite  opaque  paper  is  required.  This  can  be  bought  from 
any  of  the  large  photographic  dealers,  or  the  black  paper 
from  roll-films  or  packets  of  plates  or  papers  can  be  used. 
Opaque  paper  is  a  very  useful  article  in  photography,  and 
whenever  any  is  found  amongst  the  packing  of  sensitive 
materials,  it  should  be  handled  carefully,  so  as  not  to  get  it 
torn  or  pierced,  and  then  smoothed  out  and  put  away  for  use. 
The  piece  of  paper  chosen  for  the  mask  should  be  a  little  larger 
than  the  paper  on  which  the  print  is  to  be  made. 

A  rough  print  may  be  made  from  the  negative,  showing 
the  whole  of  it,  and  this  may  be  kept  as  a  record  of  what  is 
on  that  negative.  A  catalogue  of  negatives  may  take  the  form 
of  a  slip-in  album  containing  such  a  series  of  rough  prints. 
Looking  at  this  print,  we  can  decide  how  much  of  what  is  on 
the  negative  is  to  figure  in  the  print,  and  so  what  size  to  cut 
the  mask.  Having  settled  this,  we  can  rule  upon  the  opaque 
paper  four  lines  to  represent  the  four  edges  of  the  picture. 
Just  as  much  care  must  be  taken  to  get  the  angles  of  these 
lines  exact  right  angles  as  would  be  used  in  trimming  the  print. 

The  next  proceeding  is  to  cut  the  mask.  Before  doing 
this  it  is  well  to  see  that  the  pencil  lines  we  have  ruled  go 
well  beyond  the  corners,  or,  when  the  cutting  guide  is  in 
position,  we  shall  not  see  where  each  cut  must  begin  and  end. 
Lead  pencil,  it  may  be  noted,  is  easily  visible  on  black  paper. 
The  cutting  is  done  with  the  point  of  a  knife,  which  must  be 
carefully  sharpened  on  an  oilstone  until  it  will  cut  a  piece 
of  paper  by  being  wiped  across  it  almost  without  any  pres- 
sure at  all.  A  pocket  knife  does  quite  well.  The  black  paper 
must  be  put  on  a  piece  of  card,  or  on  a  pile  of  smooth  paper, 
such  as  a  magazine,  for  cutting,  and  a  steel  rule  may  be  used 
to  guide  the  knife. 

Anyone  who  is  unaccustomed  to  cutting  masks  may  find 
the  corners  rather  troublesome  at  first.  There  are  two  easy 
ways  of  dealing  with  them.  One  is  to  make  each  cut  just 
a  little  shorter  than  it  need  be  to  meet  at  the  corner,  and  then, 
when  all  four  cuts  have  been  made,   to  complete  them  by 
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removing  the  cutting  guide,  putting  the  point  of  the  knife  at 
the  corner  exactly,  with  the  blade  in  line  with  the  cut,  and 
giving  one  straight  dig.  When  this  has  been  done  all  round, 
making  eight  in  all,  the  piece  of  paper  in  the  centre  should 
drop  out.  The  other  way  is  to  make  each  cut  a  little  longer 
than  it  need  be,  so  that  the  middle  comes  away,  and  then  to 
stick  a  scrap  of  black  paper  diagonally  at  each  corner,  so 
that  each  piece  of  paper,  which  need  not  be  bigger  than  half 
a  postage  stamp,  just  covers  up  any  of  the  two  cuts  which 
extend  beyond  the  corners. 

Having  thus  made  the  mask,  there  should  be  marked  on 
it,  which  also  may  be  done  in  pencil,  the  position  to  be 
occupied  by  the  sensitised  paper  or  card.  It  is  better  to  do 
this  than  to  have  to  trim  the  print  afterwards  in  order  to  bring 
the  picture  into  its  proper  place. 

The  picture  should  not  be  placed  in  the  mathematical 
centre  of  the  print,  or  it  will  look  wrong.  The  margin  should 
be  equally  wide  on  each  side,  but  it  should  be  wider  below 
the  print  than  above  it.  This  is  an  invariable  rule  \  and  when 
it  is  broken,  the  picture,  by  some  optical  illusion,  appears  to 
have  slipped  down.  Accordingly  the  position  of  the  sensitised 
paper  is  measured  off  and  marked  in  pencil,  and  if  the 
printing  is  to  be  done  on  postcards,  the  top  may  be  marked 
so  that  the  picture  on  one  side  may  be  the  same  way  up  as  the 
address  or  lettering  on  the  back. 

Putting  the  negative  into  the  opening  in  the  cardboard, 
the  mask  is  arranged  on  it  until  the  picture  is  seen  correctly 
through  the  opening,  taking  care  that  the  top  of  the  picture 
comes  against  the  part  marked  "  top  "  on  the  mask.  If  there 
are  a  number  of  prints  to  be  made  from  that  negative,  all  with 
the  mask,  it  will  save  time  in  adjusting  if  the  mask  is  attached 
to  the  card  at  one  edge  with  scraps  of  gummed  paper. 

Having  made  these  preparations,  we  are  in  a  position  to 
make  the  prints,  with  the  assurance  that  each  will  appear  in 
the  correct  position  on  it,  and  with  a  neat  white  margin.  It 
is  very  little  trouble  to  do  all  this,  and  it  is  certainly  repaid 
by  the  enhanced  appearance  of  one's  work.  Masking  is  most 
often  done  when  the  printing  is  to  be  done  on  postcards,  and 
the  pictures  are  not  to  be  mounted  subsequently.    But  even  if 
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they  are  to  be  trimmed  and  mounted,  they  often  gain  very 
much  by  being  printed  with  a  mask,  and  then  trimmed  so  as 
to  show  just  a  narrow  edge  of  white  all  round  the  picture. 

There  is  a  little  dodge  in  connection  with  printing  with 
a  mask  which  is  sometimes  very  useful.  From  over-develop- 
ment or  some  other  cause,  the  negative  may  have  parts  of  it 
which  come  against  the  mask  and  are  so  dense  that  in  the 
print  the  line  of  the  mask  is  lost ;  the  picture  in  those  parts 
is  as  white  as  the  margin.  By  a  little  dexterity  and  care  this 
can  be  got  over  by  exposing  under  the  negative  in  the  ordinary 
way  first,  and  then  opening  the  back  of  the  printing  frame, 
keeping  the  fingers  of  one  hand  pressed  on  one  end  of  the 
paper  so  as  to  prevent  it  from  shifting  oh  the  mask,  while 
the  negative  itself  is  slipped  out.  The  back  of  the  frame  is 
then  replaced,  and  a  very  brief  exposure  indeed  is  given  to 
the  paper,  with  the  mask  but  without  the  negative.  Just 
enough  to  give  a  very  faint  tint  is  all  that  is  necessary. 

Making  gaslight  prints  with  quite  clean  white  margins 
is  a  test  of  technique,  and  the  beginner  cannot  do  better  than 
determine  to  get  such  :  and  if  the  margins  are  not  as  clean  as 
they  should  be,  to  find  out  the  cause  and  remove  it.  But  if 
the  cards  have  been  badly  kept,  or  were  inferior  in  quality,  it 
is  quite  possible  that  while  the  picture  on  them  is  as  clean 
and  bright  as  one  could  wish,  the  margins  are  not. 

A  reducing  solution  affords  a  simple  means  of  clearing 
up  such  dirty  margins,  but  it  must  be  used  with  care,  if  the 
picture  itself  is  not  to  be  injured.  The  proper  time  to  apply 
it  is  after  the  prints  have  been  fixed  and  washed  in  at  least 
half  a  dozen  changes  of  water,  with  due  draining  in  between, 
as  elsewhere  described.  A  crystal  of  potassium  ferricyanide 
not  larger  than  a  split  pea  may  be  crushed  and  dissolved  in  a 
couple  of  ounces  of  water.  Equal  parts  of  this  and  of  a  plain 
solution  of  hypo  of  a  strength  of  two  ounces  to  the  pint  are 
mixed  together  immediately  before  use.  It  is  well  to  try  the 
strength  of  this  reducer  upon  a  spoiled  print,  as  if  it  is  too 
strong  it  may  spoil  a  good  print  before  we  realise  what  it 
is  doing.  To  apply  the  reducer,  the  wet  print  is  put  face 
upwards  on  a  piece  of  glass,  close  to  a  running  tap  or  a  big 
vessel  of  water,  and  a  tuft  of  cotton  wool  dipped  in  the 
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reducer  is  mopped  quickly  over  the  margin  of  the  print,  and 
the  solution  at  once  washed  off  by  holding  it  under  the  tap  or 
swishing  it  about  in  the  vessel  of  water.  If  the  first  applica- 
tion does  not  quite  clean  up  the  margin — and  it  is  better  that 
it  should  not  do  so — we  may  give  a  second  and  third,  and  so 
on  until  it  is  perfectly  white,  taking  care  not  to  get  the  reducer 
on  to  the  picture  at  all,  or  at  least  not  on  to  any  of  the 
lighter  tones  in  it.  The  same  solution  will  do  for  several 
prints,  but  after  it  is  once  mixed  up  it  soon  loses  its  power, 
and  in  ten  minutes  or  so  a  fresh  lot  will  be  necessary.  After 
clearing  the  margins  in  this  way,  the  prints  must  be  washed 
just  as  thoroughly  as  if  they  had  not  been  washed  at  all. 

This  method  of  getting  clean  margins  by  reduction  is 
very  tempting,  but  it  should  only  be  used  as  a  makeshift.  It 
should  be  recognised  that  if  it  is  necessary  at  all,  it  is  a  sign 
that  there  is  something  wrong,  and  the  proper  course  to  follow, 
if  we  wish  our  prints  to  be  as  good  as  we  can  make  them,  is 
to  find  out  what  that  something  is,  and  put  it  right. 

If  the  mask,  instead  of  being  between  the  negative  and 
the  paper,  is  put  outside  the  negative  altogether,  the  edges 
of  the  margin  are  no  longer  sharp,  but  softened  and  diffused. 
The  extent  to  which  they  are  softened  depends  upon  two 
factors — the  separation  between  the  mask  and  the  negative, 
and  the  diffusion  of  the  light  by  which  the  printing  is  done. 
When  the  mask,  instead  of  being  rectangular  with  straight 
boundaries,  has  some  other  shape,  maybe  quite  an  irregular  one, 
and  the  edges  are  very  diffused,  we  get  a  style  of  print  which 
is  commonly  called  a  vignette. 

I  am  constantly  being  asked  how  such  vignetting  is  done, 
and  still  more  frequently  do  I  see  the  results  of  attempts  to 
do  it ;  so  there  can  be  no  doubt  that  a  great  many  amateurs 
wish  to  make  vignettes.  For  the  better  class  of  portraiture 
vignettes  have  gone  very  much  out  of  fashion  ;  and  at  photo- 
graphic exhibitions  and  competitions  it  is  very  seldom  indeed 
that  a  vignette  is  to  be  seen,  and  then  only  one  of  exceptional 
character.  The  ordinary  oval  vignetted  head  and  shoulders 
portrait  would  stand  no  chance  at  all ;  but  there  are  reasons  at 
times  why  something  of  the  kind  should  be  made.  Friends  may 
want  them,  or  the  negative  may  have  blemishes  on  it  which 
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this  style  of  printing  would  evade,  or  the  subject  may  be  one 
for  which  a  vignette  seems  particularly  suitable. 

Before  describing  how  a  vignette  is  printed,  it  should  be 
pointed  out  that  the  good  vignette  is  designed  as  such  from 
the  very  first.  For  such  a  purpose  the  background  should  be 
of  the  lightest  possible  character — white  if  it  be  available — 
and  the  sitter's  clothing,  at  any  rate  in  those  parts  where  the 
vignetting-on°  will  be  done,  should  be  light.  Anything  like  a 
strong  contrast  there  should  be  avoided. 

Having  made  the  negative,  the  first  thing  to  decide  is  the 
outline  of  the  parts  which  are  to  be  included  in  full  strength. 
This  should  not  be  a  formal  oval,  or  any  other  regular  pattern, 
regardless  of  the  subject  of  the  picture.  It  may  follow  the 
outline  of  the  head,  where  it  comes  against  the  light  back- 
ground ;  but  elsewhere  must  be  governed  by  what  is  on  the 
negative.  The  outline  is  made  by  putting  a  piece  of  tissue  or 
tracing  paper  on  the  negative,  preferably  on  the  glass  side  to 
avoid  injuring  the  film,  and  then  drawing  it  in  pencil.  A 
second  outline  may  be  drawn  outside  the  first,  indicating  the 
extreme  extent  of  the  softened  image.  f'or  a  quarter-plate 
portrait  these  two  outlines  will  possibly  be  from  half  an  inch 
to  an  inch  apart ;  where  the  head  comes  against  the  back- 
ground half  an  inch  may  be  taken  as  sufficient. 

Transferring  with  the  help  of  carbon  paper  the  two 
outlines  to  a  sheet  of  thin  card,  at  least  as  large  as  the  outside 
dimensions  of  the  printing  frame,  the  inner  outline  may  be 
cut  out  with  a  knife  or  pair  of  scissors  and  the  piece  of  card 
removed.  Then,  with  a  pair  of  scissors,  the  outline  of  the 
opening  so  left  is  cut  with  a  saw-tooth  edge  all  round,  the 
V-shaped  pieces  cut  out  being  as  narrow  as  possible,  and 
extending  right  up  to  the  second  line.  It  will  do  no  harm  if 
some  go  just  a  little  beyond.  A  piece  of  tissue  paper  is  stuck 
over  the  opening  so  made  in  the  card,  and  the  vignetter  is 
ready  for  use. 

Putting  the  negative  into  the  printing  frame,  we  hold  it 
up  to  the  light,  and,  looking  directly  at  the  negative,  we 
adjust  the  vignetter  (on  the  outside  of  the  front  of  the  printing 
frame)  behind  the  negative,  until  the  opening  in  it  is  exactly 
over  the  part  of  the  picture  to  which  it  corresponds.  When 


175 


PHOTOGRAPHY  MADE  EASY. 


this  position  is  found,  the  card  is  fastened  to  the  printing  frame 
with  a  couple  of  drawing  pins  or  dark  room  pins.  If  the 
printing  frame  is  very  thin,  or  if  an  extremely  soft  outline 
is  required,  it  may  be  necessary  to  increase  the  separation 
between  card  and  negative  by  attaching  a  frame  of  thin  wood 
or  very  thick  card  to  the  printing  frame,  and  using  the  card 
outside  that;  but  there  is  usually  a  gap  of  half  an  inch  or 
more,  which  is  enough. 

If  the  printing  is  on  p.o.p.  or  some  other  paper  requiring 
daylight,  all  we  then  have  to  do  is  to  make  the  print,  taking 
care  to  do  so  in  diffused  light,  and  not  in  direct  sunshine, 
and  also  to  turn  the  frame  so  that  it  faces  squarely  towards 
the  quarter  whence  the  light  comes.  The  notched  edge  of  the 
vignetter,  and  the  tissue  paper,  together  with  the  separation  of 
the  card  from  the  negative  by  the  woodwork  of  the  printing 
frame,  will  give  the  softened  outline,  which  is  what  we  require. 
But  there  may  sometimes  be  some  almost  transparent  patch 
on  the  negative  in  some  part  which  is  not  to  appear  in  the 
picture,  and  there  may  be  enough  scattered  light  under  the 
card  for  it  to  leave  a  trace.  An  easy  way  of  preventing  this 
is  to  push  in  some  cotton  wool  between  the  negative  and  the 
card  in  that  place.  The  pink  cotton  wool  is  better  than  the 
white  for  such  a  purpose,  as  it  stops  the  light  more  effectively. 
It  should  be  frayed  out  a  little  on  the  side  next  the  picture, 
and  must  not  encroach  upon  the  opening  in  the  card. 

When  vignettes  are  to  be  made  on  gaslight  or  bromide 
paper,  it  is  necessary  to  take  certain  additional  precautions. 
The  light  generally  employed  is  much  more  direct,  and,  in 
consequence,  the  notched  edges,  the  tissue  paper,  and  the 
separation  may  not  be  sufficient  to  give  a  soft  edge ;  it  may  even 
happen  that  the  notches  in  the  card  show  themselves  in  the 
print.  To  avoid  this,  there  should  be  some  diffusing  screen 
between  the  light  and  the  printing  frame,  such  as  a  sheet  of 
ground-glass  or  even  of  tissue  paper.  The  printing  frame 
should  not  be  held  still  during  printing,  but  wobbled  by  using 
the  wrist  as  if  it  were  a  ball  and  socket  joint,  so  that  the 
angle  at  which  the  light  falls  upon  the  vignetter  is  constantly 
altering.  By  attention  to  these  points  it  is  as  easy  to  make 
soft  vignettes  on  gaslight  or  bromide  paper  as  on  p.o.p. 
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There  are  various  devices  to  take  the  place  of  the  card 
vignetter ;  but  none  of  them  superior  to  it,  if  as  good.  Com- 
mercial vignetters  almost  all  suffer  from  the  fact  that  they 
give  a  hard  and  fast  vignette  regardless  of  the  subject. 

Vignettes  are  sometimes  made  in  which  the  picture  passes 
into  a  dark  background  instead  of  into  a  light  one.  The 
principle  is  the  same,  but  the  method  of  applying  it  is  different. 
The  portrait  must  be  taken  with  a  dark  background  to  start 
with,  and  strong  high  lights  in  the  part  to  be  vignetted  off 
should  be  avoided.  The  vignetter  is  then  used  when  making 
the  negative,  instead  of  when  printing,  a  blackened  card  with 
a  suitable  opening  being  placed  either  inside  the  camera,  or 
between  the  lens  and  the  sitter,  whichever  is  more  convenient. 
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Printing  Defective  Negatives. 

Small  Repairs  on  a  Negative. — Filling  in  Holes. — 
Making  a  New  Negative  from  a  Worked-up  Enlarge- 
ment.— Working  Up. — The  Use  of  Body  Colour. 

HP  HERE  is  one  type  of  question  which  is  put  to  me  at  least 
once  every  week  of  my  life  :  sometimes  it  is  put  more  than 
once  on  the  same  day.  It  concerns  some  negative  which  the 
enquirer  is  quite  unable  to  repeat,  and  which  from  some  cause 
or  another  has  become  damaged  :  and  the  question  is  whether 
it  can  be  restored.  Sometimes  I  am  asked  to  recommend  a 
firm  which  will  undertake  the  work. 

The  answer  to  such  enquiries  may  be  summarised  by 
saying  that  all  such  restoration  resolves  itself  into  painting 
or  drawing — retouching  is  merely  a  form  of  drawing — and  that 
inasmuch  as  a  drawing  can  be  made  without  any  photography 
at  all,  there  is  no  damage  whatsoever  that  cannot  be  made 
good  in  this  way,  provided  one  has  the  necessary  skill  with 
pencil  or  brush,  or  is  willing  to  pay  for  it.  What  has  to  be 
remembered  is  that  just  so  far  as  the  photograph  requires  this 
handwork  on  it,  to  that  extent  will  the  result  cease  to  be  a 
photograph ;  and  the  extent  to  which  it  ceases  to  appear  a 
photograph  will  depend  upon  the  skill  with  which  the  work 
is  done  and,  to  some  extent,  the  character  of  the  subject. 
Damage  on  the  face  of  a  portrait,  for  example,  is  almost 
certain  to  involve  the  loss  of  some  of  the  photographic 
character  of  the  result  :  whereas  damage  to  an  architectural 
subject,  and  still  more  to  a  landscape,  might  be  repaired  without 
anyone  being  the  wiser. 

To  carry  out  such  work  by  retouching  on  the  negative 
is  not  a  task  within  the  power  of  the  beginner  at  all.  Even 
the  simplest  form  of  retouching  calls  for  skill,  and  skill  only 
comes  with  practice :  while  retouching  as  commonly  under- 
stood is  not  a  process  intended  for  such  work,  but  merely  to 
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remove  slight  blemishes  and  to  soften  down  little  irregularities 
in  the  skin,  which  the  photographic  process  has  exaggerated. 
The  beginner  who  attempts  to  apply  retouching  to  anything 
more  than  this,  finds  that  he  cannot  get  enough  blacklead  on 
to  the  negative  to  do  what  he  wishes.  In  fact,  most  photo- 
graphers who  attempt  retouching  are  surprised  at  first  to  see 
how  very  little  the  pencil  will  affect  the  film  :  and  they  only 
learn  by  degrees  that  the  most  elaborate  retouching  by  a  skilled 
professional  often  leaves  hardly  any  visible  deposit  on  the 
negative. 

Retouching  is  not  the  method  for  such  repairs  as  we  are 
now  considering  :  and,  even  if  it  were  possible  to  use  it,  there 
is  still  the  difficulty  that  retouching  has  to  be  done  backwards. 
That  is  to  say,  we  have  to  darken  the  negative  where  we  wish 
to  lighten  the  print,  which  makes  it  very  difficult  to  realise  when 
we  have  done  enough  to  give  us  the  desired  result.  The 
simplest  and  most  satisfactory  plan  is  to  make  a  print,  to 
work  on  that,  and  then  to  rephotograph  it  :  and  the  extent 
to  which  this  can  be  done  successfully  depends  entirely  upon 
the  photographer's  skill  with  pencil  and  brush.  It  is  curious 
to  note  how  some  workers,  who  are  extremely  dexterous  with 
strictly  photographic  processes,  seem  quite  unable  to  carry 
their  intentions  into  effect  when  they  have  to  use  the  painter's 
tools.  It  is  not  a  subject  which  can  be  taught ;  it  is  one  of 
innate  aptitude  developed  by  practice.  Whether  the  reader  can 
succeed  in  doing  such  a  job  as  I  am  going  to  describe  will 
depend  on  that  alone  :  and  will  have  nothing  to  do  with  his 
knowledge  of  photography  as  such. 

Let  us  suppose  we  have  a  cherished  negative,  which  by 
some  unlucky  chance  was  knocked  against  the  nozzle  of  the 
tap  during  the  process  of  washing,  and  a  piece  of  the  film 
removed  altogether,  leaving  a  patch  of  clear  glass  which  shows 
as  a  great  blob  of  black  on  the  print.  Many  such  negatives 
are  thrown  away  as  failures,  when  they  might  quite  possibly  be 
utilised.  The  first  proceeding  is  to  make  a  print  on  which  to 
work.  It  is  best  for  more  reasons  than  one  for  this  print  to  be 
an  enlargement,  and  if  we  make  it  of  about  three  diameters 
it  will  be  enough.  If  the  negative  is  a  3^  x  2\  one,  we  there- 
-  fore  make  the  enlargement  about  10  x  8.  In  making  it  we  must 
see  that  we  get  the  exposure  absolutely  correct,  and  develop 
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fully  :  for  any  loss  of  gradation  that  will  result  if  this  is  not 
done,  will  go  to  reduce  the  quality  of  the  finished  result.  The 
enlargement  should  be  on  semi-glossy  or  on  platino-matt  paper, 
the  former  for  choice,  as  it  is  not  so  easy  to  put  work  on  a 
glossy  surface  that  will  blend  with  the  photograph. 

As  it  is  usually  easier  to  darken  down  a  light  patch  on 
a  print  than  it  is  to  lighten  a  dark  one,  the  hole  on  the  negative 
may  be  blocked  out  with  opaque  pigment  before  the  enlargement 
is  made.  This  may  be  Indian  ink,  or  ivory  black  water  colour, 
or  one  of  the  special  preparations  sold  for  such  work — as,  for 
example,  photopake.  If  the  paint  does  not  take  on  the  glass, 
a  drop  of  gum  water  may  be  put  on  and  allowed  to  dry  before 
applying  the  pigment  :  or  we  may  even  cut  out  a  little  patch 
of  paper  and  stick  that  on.  Another  way  is  to  take  a  scrap 
of  sheet  gelatine,  soak  it  until  quite  limp,  and  then  put  that 
on  the  place  and  allow  it  to  dry.  Still  one  more  method  is 
to  use  a  little  Brunswick  black,  which  will  take  on  the  glass 
well  enough.  The  result  shows  the  missing  part  represented  by 
a  white  patch.  There  is  no  need  to  trim  the  enlargement  :  but 
it  should  be  mounted  on  a  stiff  card,  and  put  under  pressure 
until  it  is  dry,  so  as  to  come  out  quite  flat.  It  is  then  ready 
to  receive  the  handwork. 

If  the  work  is  to  be  done  in  pencil,  it  is  a  good  plan  at 
this  stage  to  give  the  surface  of  the  film  a  slight  tooth, 
although  with  a  platino-matt  print  this  is  not  a  necessity.  The 
tooth  is  given  by  dusting  a  little  pumice  powder  over  the  surface 
and  then  giving  it  a  grinding  in  with  the  palm  of  the  hand, 
brushing  off  the  powder  afterwards. 

The  exact  nature  of  this  handwork  will  depend  on  the 
character  of  image  which  we  have  to  supply.  If  it  is  a  patch 
of  sky,  with  no  definite  details  at  all,  a  little  pencil  shading 
may  be  quite  sufficient.  The  enlargement  should  be  covered 
over  with  *a  sheet  of  brown  paper,  with  an  opening  in  it  a 
little  larger  than  the  area  we  have  to  doctor,  as  this  is  both 
a  protection  to  the  photograph  and  a  help  in  doing  the  work. 
Then  with  a  soft  pencil — say,  BB — cut  to  a  fine  point,  we 
go  over  the  white  patch.  It  is  best  to  work  tentatively,  starting 
at  one  edge  and  gradually  carrying  the  work  away  towards 
the  middle.  We  must  be  careful  not  to  make  it  too  dark  :  it 
is  better  to  have  it  too  light,  and  then  gradually  to  tone  it 
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down,  until  we  can  no  longer  see  where  the  image  leaves  off 
and  the  lead-pencil  begins.  The  white  area  will  thus  gradually 
diminish,  until  at  last  the  whole  has  been  filled  up.  The 
best  way  of  doing  this  is  by  a  fine  shading,  giving 
the  lines  no  particular  direction,  and  making  them  very  fine 
and  close  together.  Anyone  accustomed  to  free-hand  shading 
can  do  the  work  with  a  series  of  straight  lines  ;  but  without 
practice  it  is  not  so  easy  to  get  a  uniform  tone  in  this  way 
as  it  is  with  the  irregular  line.  The  subsequent  rephoto- 
graphing  will  be  found  to  cause  the  lines  to  blend,  and  their 
mechanical  character  should  not  then  be  noticeable. 

If  it  is  not  a  patch  of  sky  which  we  have  to  provide,  but 
actual  details  of  a  landscape,  these  details  must  first  be  very 
faintly  outlined  with  a  pencil  as  a  guide  to  the  subsequent 
shading.  The  lines  must  be  so  slight  as  to  be  quite  invisible 
when  the  work  is  finished ;  as  a  characteristic  of  the  photo- 
graphic image  which  we  are  imitating  is  that  it  has  no  outlines, 
but  is  made  up  of  areas  of  tone,  which  we  have  to  provide  by 
shading.  Irregular  foliage  is  the  easiest  to  deal  with,  as  slight 
departures  from  truth  may  easily  be  overlooked. 

The  parts  of  the  work  that  must  have  the  greatest  care  will 
be  those  at  which  the  photographic  image  meets  the  drawn-in 
image.  When  the  work  is  complete,  the  blemish  should 
have  become  quite  invisible  when  the  picture  is  looked  at  from 
a  distance  of  some  four  or  five  feet.  Instead  of  with  pencil, 
the  work  may  be  done  with  a  brush  and  water-colour.  The 
colour  of  the  image  must  be  exactly  matched,  which  can  only 
be  done  in  good  daylight,  taking  care  that  the  match  is  reached 
when  the  pigment  is  dry.  A  frequent  fault  with  water-colour 
is  using  the  brush  much  too  wet.  No  attempt  must  be  made  to 
apply  a  wash  of  colour.  It  can  be  done,  but  it  requires  a  great 
deal  of  practice.  It  is  far  easier  to  get  the  result  aimed  at  by 
means  of  a  fine  stipple^  which  only  requires  patience  and  care; 
but  much  of  both  virtues.  The  pigment  must  be  very  weak 
and  the  brush  almost  dry,  so  that  it  just  leaves  a  mark  when 
its  extreme  point  touches  the  paper.  If  the  colour  runs,  the 
brush  is  not  merely  too  wet,  but  very  much  too  wet. 

In  stippling,  the  procedure  is  very  much  the  same  as  in 
pencil   work.     We  start  at  the  edges  of  the  blemish  and 
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gradually  extend  the  tone  towards  the  centre;  not  leaving  a 
point  until  we  have  done  so,  and  the  line  of  junction  has 
vanished.  If  the  brush  is  in  the  right  condition  for  the  work, 
each  dot  will  be  dry  almost  as  soon  as  it  is  made  :  but  we 
must  not  run  any  risk  of  one  dot  running  into  another,  and 
so  every  few  moments  it  is  well  to  make  a  pause  to  give  time 
for  the  work  to  dry. 

There  is  another  method  of  doing  such  an  operation  as 
we  are  considering,  and  that  is  by  the  use  of  what  is  called 
'  body-colour. "  Ordinary  water-colours  are  more  or  less 
transparent  :  hence  they  necessitate  getting  in  the  first  place 
a  white  patch  on  the  print,  which  we  proceed  to  tone  down 
with  pigment.  Body-colour  is  pigment  mixed  with  Chinese 
white  and  so  "made  opaque.  It  is  applied  in  sufficient  quantity 
to  hide  what  is  underneath.  If  the  patch  is  very  black  and 
has  to  be  made  quite  light,  it  is  best  to  block  it  out  in  the 
way  just  described,  as  to  get  sufficient  opacity  a  good  deal  of 
body-colour  would  be  needed  :  but  if  the  degree  of  lightening 
required  is  not  great,  it  can  be  done  with  body-colour.  This 
is  the  method  most  often  used  by  those  who  undertake  such 
work  professionally.  It  calls  for  more  skill  than  either  the 
pencil  or  the  stipple  plan. 

Whatever  means  has  been  adopted,  it  has  to  be  used 
until  at  a  short  distance  there  is  no  sign  of  what  has  been 
done.  When  this  is  the  case,  all  that  remains  is  to  make  a 
fresh  negative  from  the  enlargement,  and  then  to  make  the 
prints  from  that.  The  reduction  in  size  in  doing  this,  and 
the  fact  that  the  whole  of  the  image  in  the  new  prints  consists 
of  the  same  photographic  material,  are  great  helps  towards 
concealing  any  work  that  may  have  been  done  :  and,  if  all 
has  gone  well,  it  should  be  almost,  if  not  quite,  undetectable 
when  the  prints  are  closely  examined.  We  can  sometimes 
help  to  attain  this  end  by  introducing  a  slight  diffusion  in 
the  prints,  by  printing  through  matt  celluloid  or  some  similar 
diffusing  material. 

It  is  quite  surprising  what  can  be  done  in  this  way  by 
those  who  are  willing  to  take  the  trouble  :  but  it  is  not  possible 
for  the  beginner  to  get  a  satisfactory  result  by  slap-dash  work. 
It  must  be  done  deliberately  and  carefully,  and  in  a  good  light. 
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When  making  the  new  negative,  if  pencil  has  been  used,  the 
subject  must  be  illuminated  from  the  front  so  as  to  avoid  any 
glistening  of  the  pencil  marks  when  these  are  viewed  from  the 
position  occupied  by  the  lens  :  and  in  this  operation,  also,  the 
greatest  care  must  be  taken  to  expose  and  develop  correctly. 
If  this  is  done,  there  will  be  very  little  loss  in  the  gradation 
of  the  photographic  image,  when  the  final  result  is  compared 
with  a  direct  print  from  the  original  negative  ;  but  some  slight 
loss  of  quality  is  inevitable  in  all  copying  operations. 
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Making  up  a  Developer. 

The  Materials  Required. — A  Ten  per  Cent.  Solution. — 
Dissolving  Metol. — Keeping  the  Developer. — Using 
the  Same  Developer  for  Both  Negatives  and  Prints. 

li^OST  of  the  packets  of  gaslight  and  bromide  paper  on  the 
market  include  in  the  instructions  given  with  them  a 
formula  for  a  metol-hydrokinone  developer,  as  such  a  solution 
gives  fine  black  tones  and  clean  whites  on  all  such  papers. 
The  method  of  making  up  such  a  developer  is  quite  simple. 
The  materials  bought  may  be  an  ounce  each  of  metol,  which 
may  be  either  Johnson's  make  or  "Monomet  n  of  the  White 
Band  Chemical  Co.,  and  of  hydrokinone ;  a  pound  each  of 
sodium  sulphite  and  of  sodium  carbonate,  both  in  the  form 
known  as  "  crystals,' '  and  an  ounce  of  sodium  bromide  or  of 
potassium  bromide.  Only  a  part  of  these  quantities  will  be 
needed  at  first ;  but  all  the  dry  chemicals  keep  quite  well  if 
the  bottles  holding  them,  and  particularly  the  sulphite  and  the 
carbonate,  are  well  corked.  It  is  cheaper  to  buy  them  in  such 
quantities  than  in  smaller  lots. 

It  is  best  to  make  up  the  developer  in  the  form  of  two 
separate  solutions,  as  these  keep  better  than  if  all  were  mixed 
together  from  the  first.  One  which  we  will  call  "  No.  i  n 
contains  all  but  the  carbonate ;  "  No.  2  "  being  a  plain  solution 
of  the  carbonate.  A  couple  of  bottles  with  well-fitting  corks 
will  be  needed,  each  holding  a  pint ;  and  a  third  holding 
half  a  pint. 

The  stock  bromide  solution  is  made  by  putting  the  ounce 
of  sodium  bromide  or  potassium  bromide  into  the  smaller 
bottle  and  adding  to  it  cold  water  to  measure  nine  and  a  quarter 
ounces  altogether.  The  bromide  very  soon  dissolves,  and  the 
bottle  may  be  labelled  "  ten  per  cent,  bromide."  This  means 
that  every  hundred  parts,  by  weight,  of  the  liquid  contains 
ten  parts  by  weight  of  the  bromide.  If  in  making  up  any 
formula  whatever  we  find  that  bromide  is  required,  all  we  have 
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to  do  is  to  measure  out  some  of  this  solution,  taking  ten  minims 
of  it  for  each  grain  of  bromide  specified  in  the  formula. 

The  No.  i  solution  is  made  up  in  one  of  the  pint  bottles. 
This  should  be  well  washed  out,  first  with  cold  and  finally  with 
hot  water,  and  while  still  hot  forty  grains  of  the  metol  are 
weighed  out  and  put  into  it.  About  threequarters  of  a  pint 
of  hot  water  is  added,  the  cork  is  inserted,  and  the  bottle  given 
a  shake.  The  cork  should  then  be  loosened  to  liberate  the  air, 
which  the  hot  water  has  caused  to  expand,  and  soon,  after 
another  shake  or  two,  the  whole  of  the  metol  should  have 
dissolved. 

While  it  is  dissolving,  we  can  weigh  out  a  hundred  and 
twenty  grains  of  hydrokinone  and  three  ounces  of  sodium 
sulphite.  The  latter  can  be  weighed  on  the  kitchen  scales, 
putting  a  piece  of  clean  paper  in  the  pan  to  prevent  con- 
tamination. After  weighing  the  sulphite  it  should  be  wrapped 
'up  loosely  in  three  or  four  thicknesses  of  paper  and  well  rolled 
with  a  jar  or  strong  bottle  so  as  to  crush  it  to  a  coarse  powder, 
as  it  will  then  dissolve  much  more  quickly. 

The  metol  having  dissolved,  the  hydrokinone  may  be 
added,  and  the  liquid  shaken  from  time  to  time,  and  when 
it  also  has  all  dissolved,  but  not  before,  the  sulphite  may  be 
put  in.  The  sulphite  will  soon  dissolve  in  the  still  warm 
liquid,  and  the  preparation  of  the  solution  is  completed  by 
adding  two  drams  (120  minims)  of  the  ten  per  cent,  solution 
of  bromide,  already  prepared.  The  bulk  of  the  liquid  may 
then  be  brought  up  to  one  pint  by  the  addition  of  cold  water, 
and  as  soon  as  it  is  quite  cold  it  will  be  ready  for  use. 

Although  not  essential,  it  is  sometimes  advantageous  to  filter 
the  solution  through  cotton  wool,  especially  if  it  is  to  be  used 
soon  after  making  it  up.  For  this  purpose  a  tuft  of  absorbent 
cotton  wool  is  wetted  and  pressed  to  the  bottom  of  a  glass 
funnel,  the  funnel  is  placed  in  the  neck  of  a  clean  bottle,  and 
the  solution  allowed  to  run  through  it  into  the  bottle.  It 
should  be  quite  water-white  and  clear.  If  it  is  not  to  be  used 
at  once,  the  filtering  may  be  omitted.  The  bottle  should  be 
labelled  11  M.Q.  Developer,  No.  1." 

Into  another  bottle,  labelled  "  M.Q.  Developer,  No.  2," 
may  be  placed  three  ounces  of  sodium  carbonate,  and  about 
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threequarters  of  a  pint  of  warm  water  added.  The  carbonate 
will  soon  dissolve,  and  the  bulk  of  the  liquid  may  then  be  made 
up  to  one  pint  by  the  addition  of  cold  water.  It  will  be  ready 
for  use  when  quite  cold. 

If  the  bottles  are  provided  with  good  corks,  these  solutions 
will  keep  in  working  order  for  months  :  but  it  should  not  be 
forgotten  that  all  photographic  developers  gradually  deteriorate  : 
so  that  a  larger  quantity  than  is  likely  to  be  used  in  a  month 
or  two  should  not  be  mixed  up  at  once.  The  solution  can  be 
used  for  developing  negatives  for  some  time  after  it  has  become 
unsuitable  for  paper  prints  :  as  the  first  evidence  of  deteriora- 
tion is  that  the  prints  have  a  greenish  or  brownish  instead  of 
a  black  colour,  and  this  does  not  matter  so  much  in  a  negative. 

To  make  up  the  working  solution  for  any  of  the  standard 
brands  of  gaslight  paper,  we  may  take  equal  parts  of  No.  i 
and  No.  2  and  mix  them  together.  The  solution  can  be  used 
as  it  is ;  or  we  may  add  to  it  its  own  bulk  of  water.  For 
gaslight  papers  more  water  than  this  should  not  be  used ;  but 
for  bromide  papers  and  for  negatives  it  may  be  diluted  further. 
For  prints  the  mixed  developer  may  be  used  over  and 
over  again,  so  long  as  the  prints  are  seen  to  be  of  a  good 
black  colour ;  but  as  soon  as,  on  examining  the  fixed  print  in 
white  light,  there  is  seen  to  be  any  sign  of  a  greenish  tint 
in  the  image,  it  is  an  indication  that  fresh  developer  should  be 
used.  The  mixed  solution  after  use  must  be  thrown  away, 
and  not  kept  over  for  another  day. 

Although  the  developer  described  here  may  not  be  exactly 
identical  with  that  given  in  the  makers'  instructions  of  any 
particular  paper,  it  will  be  found  closely  similar  in  its  actual 
composition  with  many  :  and,  as  far  as  I  am  aware,  it  is  suit- 
able for  any  bromide  or  gaslight  paper  on  the  market. 
Owing  to  the  necessity  for  buying  more  of  the  various 
chemicals  than  are  wanted  at  once,  the  primary  outlay  will  be 
a  good  deal  more  than  for  a  bottle  of  some  ready-made  solution  : 
but  in  the  long  run  the  home-made  developer  will  be  found  to 
come  a  good  deal  cheaper.  Even  if  it  seems  dearer  bulk  for 
bulk,  it  will  only  be  because  it  is  stronger ;  and  when  diluted 
down  until  as  weak  as  the  ready-made  liquid,  the  saving  will 
at  once  be  apparent. 
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Sulphide  Toning. 

A  "  Fool-proof  99  Process. — The  Importance  of  Thorough 
Fixing  and  Washing. — Composition  of  the  Bleaching 
Bath. — The  Sulphiding  Solution. — Possible  Causes 
of  Failure. 

"\^"ANY  photographers  find  the  pure  grey  of  a  good  untoned 
gaslight  or  bromide  print  answers  all  their  requirements ; 
but  there  are  others  who  appreciate  the  variety  given  by  a 
sepia  or  brown  tone  :  and  these  will  find  that,  given  a  good 
black  and  white  result,  this  colour  is  got  very  easily  and  very 
reliably  by  the  process  known  as  sulphide  toning. 

In  the  whole  range  of  photographic  operations  there  is 
probably  none  other  which  is  quite  so  simple  and  "  foolproof,'' 
as  the  phrase  goes.  Provided  the  solutions  are  correctly  made 
up,  and  the  original  to  be  toned  is  a  good  one,  it  is  hardly 
possible  to  go  wrong.  The  process  has  two  stages.  In  the 
first  the  print  is  bleached  :  and  the  action  being  allowed  to 
go  on  until  it  is  complete,  it  is  not  possible,  within  reason, 
to  overdo  it.  Another  solution  is  then  applied,  which  darkens 
the  image,  restoring  it  once  more  to  its  full  vigour,  but  giving 
it  a  brown  instead  of  a  black  colour.  This  action,  also,  is 
allowed  to  go  as  far  as  it  can  :  there  is  no  risk  of  going  too 
far.  The  washing  out  of  the  chemicals  used  and  any  by- 
products completes  the  toning. 

The  process  is  called  sulphide  toning,  because  the  original 
black  image,  which  consists  of  metallic  silver,  is  converted 
by  it  into  an  image  of  silver  sulphide.  Silver  sulphide  is  a 
very  stable  compound  :  so  that  the  toned  image  is  at  least  as 
likely  to  be  permanent  as  the  untoned  one.  It  is,  if  anything, 
more  permanent.  A  properly  fixed  and  washed  bromide  or  gas- 
light print  can  be  relied  upon  to  be  permanent  under  all  reason- 
able conditions  of  keeping ;  but  there  is  always  the  possibility  of 
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the  fixing  or  washing  not  having  been  complete.  Now  the 
toning  process  is  an  absolute  guarantee  against  this  danger  : 
for  if  the  fixing  were  insufficient,  the  picture  would  be  badly 
stained  and  ruined  in  the  toning ;  while  if  the  washing  were 
not  adequate,  the  toning  would  reduce  the  print  and  spoil  it  in 
that  way.  So  that,  if  the  toning  process  gives  us  a  good 
result,  we  have  the  assurance  that  both  fixing  and  washing 
were  thorough. 

The  previous  paragraph  will  have  indicated  the  importance 
of  thorough  fixing  and  washing  of  a  print  that  has  to  be  toned  : 
but  there  is  another  very  important  point  in  this  connection, 
and  that  is,  that  the  original  development  of  the  print  must 
have  been  complete.  If  it  was  not,  then  poor,  weak,  reddish- 
yellow  tones  will  be  the  result.  In  describing  the  development 
of  a  gaslight  print,  it  was  pointed  out  that,  if  the  expo- 
sure of  the  paper  had  been  correct,  the  developing  seemed 
to  slow  down  and  almost  stop  when  the  picture  was  fully  out, 
and  that  this  slowing  down  should  be  noted,  and  development 
allowed  to  go  on  for  a  little  time  after  the  picture  appeared 
to  have  acquired  its  full  strength.  If  for  any  reason  this  is 
not  done,  and  the  development  is  stopped  at  an  earlier  stage, 
we  may  get  a  result  which  will  look  well  in  its  untoned 
condition  :  but  it  will  not  bear  toning. 

For  the  bleaching  there  are  quite  a  number  of  solutions, 
any  one  of  which  can  be  used.  Slight  differences  in  colour 
will  result,  according  to  the  nature  of  the  bleacher  :  but  they 
will  only  be  very  slight,  if  the  operation  is  properly  done  ; 
and  so  the  choice  of  bleacher  may  be  governed  by  what 
chemicals  the  photographer  has,  or  can  get  conveniently. 
Probably  the  most  widely  used  bleaching  bath  is  one 
which  consists  of  a  solution  of  potassium  bromide  and  potassium 
ferricyanide.  The  exact  strength  is  of  no  great  importance. 
A  convenient  stock  solution  can  be  made  up  by  putting  into  a 
bottle  an  ounce  of  each  salt,  and  adding  water  to  make  a  pint 
in  all.  One  ounce  of  this  can  be  diluted  with  three  or  four 
ounces  of  water,  for  use  :  and  the  diluted  solution  employed 
over  and  over  again,  as  long  as  the  visible  action  shows  that 
the  solution  is  not  exhausted.  The  fixed  and  washed  print  is 
put  in  the  bleaching  bath,  either  wet,  just  as  it  comes  from  the 
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last  washing  water,  or  dry.  It  is  unimportant  which  it  is.  The 
image  soon  begins  to  weaken,  but  never  altogether  disappears ; 
and,  when  it  is  quite  plain  that  the  bleaching  will  go  no  further, 
it  may  be  given  a  rinse,  and  the  darkening  solution  applied. 

Another  very  good  bleacher  is  a  solution  of  potassium 
bichromate  acidified  with  a  little  hydrochloric  acid.  A  con- 
venient method  of  making  up  such  a  bath  was  given  a  little 
while  ago  by  Mr.  T.  H.  Greenall.  Two  stock  solutions  are 
required  which  will  keep  in  good  working  order  indefinitely. 
The  first  is  a  five  per  cent,  solution  of  potassium  bichromate, 
which  can  be  made  up,  near  enough  for  all  practical  purposes, 
by  dissolving  half  an  ounce  of  the  bichromate  in  water  to 
make  ten  ounces.  The  other  is  merely  dilute  hydrochloric  acid  : 
one  ounce  of  the  strong  acid  mixed  with  four  ounces  of  water. 
For  each  ounce  of  the  bleaching  bath  required  for  use,  we 
put  into  a  measuring  glass  forty  minims  of  the  stock  bichromate 
solution,  sixty  minims  of  the  dilute  acid,  and  add  water  to 
make  up  the  ounce. 

An  objection  which  has  been  raised  to  the  bichromate 
bleacher  is  that  the  bichromate  stains  the  paper,  unless  it  is 
properly  washed  out ;  but  this  washing  is  not  a  very  trouble- 
some one.  The  image  in  the  bleaching  bath  very  nearly,  but. 
not  quite,  disappears.  The  print  or  enlargement  should  then 
be  given  four  or  five  changes  of  water,  making  each  change 
as  complete  as  possible,  so  as  to  get  rid  of  the  surplus 
bichromate  quickly.  After  four  or  five  minutes  spent  in  this 
way,  only  a  faint  yellowness  will  remain,  and  this  will  vanish 
in  half  an  hour  or  so,  if  the  paper  is  left  soaking  in  clean 
water.  The  water  may  be  changed  once  or  twice  to  facilitate 
matters.    The  image  is  then  ready  for  darkening  again. 

A  third  bleaching  method  .may  be  mentioned,  and  that 
is  one  in  which  an  acidified  solution  of  permanganate  is 
employed.  Here,  again,  Mr.  Greenall's  formula  may  be  used. 
A  stock  solution  can  be  made  up  by  dissolving  twenty  grains 
of  potassium  permanganate  in  half  a  pint  of  water,  and  a 
second  stock  solution  is  the  dilute  hydrochloric  acid  just 
described.  The  bleaching  bath  is  made  by  mixing,  for  each 
ounce  required,  one.  dram  o£  each  solution,  adding  water  to 
make  one  ounce.    Very  little  stain  is  left  by  this  bleacher,  and 
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three  or  four  rinses  will  leave  the  print  ready  for  darkening. 
If  it  should  be  at  all  stained,  it  is  best  to  proceed  with  the 
darkening,  and  apply  a  clearing  solution  afterwards.  The 
clearing  solution  recommended  is  made  up  by  dissolving  twenty 
grains  of  sodium  sulphite  in  three  or  four  ounces  of  water 
and  adding  thereto  ninety  minims  of  the  dilute  hydrochloric 
acid. 

Just  as  there  are  several  solutions  which  can  be  used  for 
bleaching,  so  there  are  several  available  for  darkening  or 
sulphiding  the  image.  They  all  have  one  quality  in  common, 
namely,  a  strong  smell  of  rotten  eggs  (sulphuretted  hydrogen). 
Sodium  sulphide  is  the  one  which  is  most  widely  used.  It  is 
obtainable  in  the  form  of  moist  looking  clear  crystals,  some- 
times slightly  greenish,  and  should  be  made  up  into  a  stock 
solution  forthwith,  by  adding  enough  water  to  an  ounce  of 
the  crystals  to  make  ten  ounces  in  all.  For  use,  one  dram  of 
this  solution  may  be  diluted  with  five  ounces  of  water. 

An  alternative  bath  is  made  by  diluting  thirty  minims  of 
ammonium  sulphide,  a  liquid,  to  make  five  ounces.  A  third 
sulphiding  bath  consists  of  ten  grains  of  "  liver  of  sulphur  " 
dissolved  in  five  ounces  of  water. 

Whatever  the  sulphiding  bath  that  is  chosen,  it  is 
important  not  to  use  it  any  stronger  than  has  just  been  specified, 
as  all  of  these  solutions  have  a  powerful  action  upon  gelatine, 
softening  it  so  that  it  is  very  easily  injured.  The  bleached 
picture  is  placed  in  the  darkening  solution,  and  almost 
immediately  the  image  makes  its  appearance  again,  rapidly 
>  growing  to  its  full  strength,  but  brown  in  colour  instead  of 
black.  Having  made  quite  sure  that  the  action  has  gone  as  far 
as  it  can,  there  is  nothing  more  to  be  done  but  to  give  the 
final  washing  to  get  rid  of  the  chemicals  employed  for  toning. 
This  does  not  have  to  be  of  the  very  thorough  kind  required 
to  remove  the  hypo.  Half  a  dozen  complete  changes  of  water, 
draining  the  print,  and  rinsing  out  the  dish  between  each  will 
be  quite  sufficient.  The  surface  should  be  handled  as  little 
as  possible,  as  the  sulphide  leaves  it  tender. 

It  has  already  been  pointed  out  that  if  the  original  gaslight 
or  bromide  print  was  not  developed  fully,  the  image  when 
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toned  would  be  of  a  poor  colour.  The  only  other  causes  likely 
to  operate  to  produce  such  a  result  are  (i)  attempting  to  tone 
a  print  from  which  the  hypo  had  not  been  properly  washed 
out  after  fixing,  and  (2)  the  use  of  a  stale  solution  for  sulphid- 
ing.  All  sulphide  solutions  from  the  very  time  at  which  they 
are  made  up,  begin  to  decompose.  It  is  true  that  in  the  case 
of  a  strong  solution  of  sodium  sulphide,  for  instance,  kept  in 
a  well-closed  bottle,  the  change  will  be  a  very  slow  one,  lasting 
perhaps  many  months.  But  it  is  going  on,  and  one  of  its 
effects  is  to  produce  hypo,  or  some  similar  compound,  in  the 
solution.  The  result  of  this  is  that,  although  there  may  be 
enough  of  the  sulphide  present  to  cause  the  picture  to  darken, 
there  is  also  enough  hypo  in  the  liquid  to  weaken  the  image, 
and  so  to  cause  the  colour  to  suffer.  For  this  reason  it  is 
best  to  use,  as  far  as  possible,  a  freshly  prepared  darkening 
bath.    After  use  the  diluted  solution  should  be  poured  away. 
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Home  Portraiture. 

Choice  of  a  Background. — Lighting  the  Sitter. — The 
Pose. — Lenses  and  Stops. — The  Exposure. — De- 
velopment.— Retouching. — Softening  the  Focus. 

WHEN  the  novice  makes  his  first  attempt  at  a  portrait  and 
finds  that  the  result  does  not  come  up  to  his  expectations 
he  often  feels  tempted  to  blame  something  unsuitable  in  his 
apparatus  or  his  materials.  He  has  read  of  a  "  portrait  lens," 
and  wonders  if  what  he  has  got  merits  that  description.  Or  he 
finds  that  there  are  such  things  as  "  portrait  plates,"  while  he 
has  used  some  other  kind.  Failing  that,  he  will  put  down  his 
want  of  success  to  the  absence  of  a  proper  studio,  or  to  that 
favourite  explanation  of  the  non-photographer — "  a  poor  light." 

Let  us  remove  these  misconceptions  at  the  start.  Neither 
a  portrait  lens  nor  portrait  plates,  neither  a  studio  nor  a  "  good 
light,"  is  needed  to  produce  the  finest  portraits  that  have  ever 
been  made.  Such  things  are  conveniences  merely,  and  need 
not  affect  the  quality  of  the  results  one  iota.  What  was  pro- 
bably wrong  was  that  the  camera  at  the  time  that  the  exposure 
was  made  was  not  pointed  at  a  subject  which  would  make  a 
good  portrait — by  which  is  meant,  not  a  reflection  on  the  sitter, 
but  a  criticism  of  the  photographer's  arrangement  of  the  sitter. 

Few  people  realise,  until  they  have  been  at  photography 
for  some  little  time,  how  very  large  a  part  in  their  success  or 
failure  is  played  by  the  operations  which  precede  the  actual 
exposure.  Take  the  case  we  are  considering.  If  the  portrait 
is  to  be  successful,  we  must  not  only  study  the  pose  of  the 
sitter,  but  also  the  arrangement  of  the  lighting,  and  the  back- 
ground or  setting. 

I  have  had  portraits  sent  me  for  an  explanation  "  why 
the  face  is  so  dark";  when  the  darkness  of  the  face  had 
nothing  whatever  to  do  with  photography,  nor  even  with  the 
complexion  of  the  sitter.    The  photographer  had  used  as  his 
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background  a  brilliant  expanse  of  sky,  against  which  the  fairest 
skin,  unless  the  sun  actually  shone  upon  it,  would  look  dull 
and  heavy.  This  is  not  always  the  cause  of  dark  faces  in 
portraiture.  Even  against  a  very  dark  background  a  face  may 
look  dull  and  heavy  if  the  exposure  has  been  too  short. 

The  first  thing  to  have  attention,  then,  must  be  the  choice 
of  a  background.  In  making  this  we  must  guard  against 
selecting  one  that  will  "  look  nice."  That  is  almost  precisely 
what  a  background  should  not  do.  It  is  a  portrait  we  are 
setting  out  to  take,  not  a  background  partly  obscured  by  a 
sitter  ;  and  we  must  therefore  choose  for  the  surroundings  of 
the  sitter  something  that  will  not  attract  attention  to  itself,  either 
by  looking  nice  or  the  reverse.  We  need  for  such  a  purpose 
something  that  will  take  a  completely  subordinate  place. 

Subordination  in  photography  may  be  obtained  in  various 
ways.  One  plan  is  to  have  those  parts  which  are  to  be  subordi- 
nated slightly  out  of  focus.  This  is  not  always  possible: 
although  it  is  generally  more  easily  effected  in  the  case  of 
portraits  than  of  most  other  subjects.  Another  way  that  is 
nearly  always  useful  is  to  see  to  it  that  there  are  no  strong 
contrasts  in  the  parts  to  be  subordinated. 

In  home  portraiture  a  simple  way  of  suppressing  the 
background  is  to  have  it  perfectly  plain.  It  may  be  a  large 
sheet  of  brown  paper,  or  of  fabric,  or  a  regular  commercial 
background  ;  but  if  it  is  the  last,  then  it  should  most  certainly 
not  bear  any  painted  design,  such  as  we  see  so  often  in  the 
backgrounds  used  by  professional  photographers,  but  be  either 
perfectly  plain  or  with  a  graduated  tint. 

A  mistake  often  made  is  to  select  as  a  background  some 
plain  material — as,  for  instance,  a  sheet — and  then  to  use  it 
in  such  a  way  that  folds  or  creases  can  be  seen  on  it.  This 
entirely  negatives  all  the  merits  of  such  a  choice.  We  might 
just  as  well  use  the  brick  wall  or  ivy  background,  so  often 
laughed  at.  The  brown  paper  is  chosen,  not  because  our  friend 
is  to  be  shown  in  front  of  what  is  evidently  a  sheet  of  brown 
paper,  but  because,  when  it  is  properly  used,  it  will  give  us 
just  a  plain  tone.  Creases  and  folds  destroy  all  hope  of  such  a 
result.     If  creases  exist,  and  cannot  be  got  rid  of  in  any  other 
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way,  then  either  the  background  should  be  moved  during  the 
exposure,  so  as  to  blur  them  into  invisibility,  or  else  it  should 
be  quite  out  of  focus.  With  the  lens  likely  to*  be  used  by  the 
amateur  for  home  portrait  work,  it  will  be  better  to  rely  upon 
movement. 

There  is,  of  course,  no  reason  why  we  should  not  make  the 
portrait  against  a  background  of  the  room  itself,  provided  we 
can  keep  it  from  becoming  too  prominent.  If  the  wallpaper 
is  plain,  or  has  a  very  subdued,  pattern,  it  will  do :  but  the 
design  on  wallpaper  is  apt  to  be  more  staring  in  a  photograph- 
than  it  is  to  the  eye.  An  open  doorway  into  a  room  which  is 
not  illuminated  makes  a  very  good  dark  background.  Indeed, 
a  door  itself  is  often  an  excellent  setting  for  anything  up  to  a 
full-length  figure,  especially  if  it  is  very  simple  in  its  panelling 
and  is  enamelled  white  or  cream.  The  door  handle  at  once 
suggests  a  natural  pose  for  the  hand,  as  does  the  door  itself 
for  the  figure. 

When  arranging  an  indoor  portrait,  it  is  a  good  plan  to 
study  the  setting  of  the  sitter  carefully,  eliminating  everything 
that  is  not  actually  required  for  some  specific  object  in  the 
picture-making.  Such  things  as  ferns  and  flowers,  pictures  on 
the  wall,  startling  lace  table  covers  or  chair  covers,  and  so  on, 
should  be  watched  for  and  put  outside  the  field  of  view. 
In  taking  portraits  out  of  doors,  the  principle  is  the  same, 
although  it  will  be  applied  differently  perhaps.  In  the  garden 
one  can  often  find  an  excellent  background,  in  the  shape  of  some 
tree  or  hedge  which,  in  a  certain  light  and  not  too  sharply 
focussed,  is  quiet  and  unobtrusive.  At  another  time,  with  the 
light  in  another  direction,  the  same  thing  may  be  full  of  strong 
contrasts  and  quite  unsuitable.  A  useful  hint  in  this  connection 
is  to  have  the  camera  high.  At  waist  level  the  head  of  the 
subject  may  come  against  the  strong  contrasts  of  the  skyline; 
whereas  a  couple  of  feet  higher,  or  more,  the  skyline  may  be 
quite  out  of  the  top  of  the  picture. 

In  considering  the  important  question  of  lighting  in  portrait 
work,  it  will  be  well  to  point  out  that  the  illumination  must  be 
regarded  in  its  effect  upon  the  play  of  light  and  shade  upon 
the  subject,  and  not  merely,  as  the  beginner  might  suppose, 
from  the  point  of  view  of  the  strength  of  the  light. 
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Although  in  favourable  conditions,  out  of  doors  in  summer, 
portraits  may  be  obtained  by  means  of  "  snap  "  exposures, 
these  are  out  of  the  question  at  other  seasons,  and  for  indoor 
work  at  any  time  of  year,  so  that  time  exposures  only  need  con- 
cern us.  The  camera  being  supported  on  a  stand,  and  a  time  ex- 
posure given,  it  does  not  make  any  very  great  difference  whether 
we  have  to  give  one  second  or  thirty,  except  in  the  case  of 
children ;  so  that  we  need  not  make  any  great  sacrifice  of  effect 
merely  to  cut  down  the  exposure  a  little.  We  shall,  of  course, 
use  the  largest  stop  in  the  lens,  and  the  rapid  plates,  which 
wTe  use  for  hand  camera  work,  of  the  particular  make  to  which 
we  are  accustomed. 

The  actual  exposures  may  be  determined  by  meter ;  but 
as  in  indoor  portraiture  in  an  ordinary  room,  not  a  studio,  over- 
exposure is  practically  impossible,  one  may  dispense  with  the 
meter,  and  give  as  long  an  exposure  as  the  sitter  can  endure 
without  moving.  Under-exposure  is  as  common  in  home 
portraiture  as  it  is  in  hand  camera  work  in  general ;  although 
there  is  really  less  excuse  for  it. 

Supposing  the  portrait  is  to  be  made  by  daylight,  in  a 
room  with  one  window,  there  are  many  different  arrangements 
which  may  be  made,  any  of  which  may  give  an  effective 
portrait.  The  worst  of  all  is  one  that  is  often  seen,  in  which 
the  sitter  is  put  on  one  side  of  the  window  and  close  up  to 
it,  while  the  camera  is  on  the  opposite  side.  This  position  is 
chosen  because  of  the  belief  that  the  light  is  strongest  near  the 
window,  and  therefore  the  exposures  will  be  shortest.  As  a 
matter  of  fact,  the  shadows  in  that  position  are  often  the 
heaviest  rather  than  the  lightest,  and  it  is  the  lighting  of  the 
shadows  which  has  to  govern  the  exposure.  So  that  not  only 
is  the  illumination  with  that  arrangement  at  its  worst ;  but  it 
does  not  even  possess  the  advantage  which  causes  it  to  be  chosen. 

It  is  a  good  plan  to  start  the  preparations  for  an  indoor 
head  and  shoulders  portrait  by  covering  the  lower  half  of  the 
window  with  some  opaque  material.  Brown  paper  pinned  up 
does  as  well  as  anything.  The  upper  half  should  be  covered 
with  thin  muslin,  to  act  as  a  diffuser  to  soften  the  light.  It  is 
very  important  from  the  exposure  point  of  view  to  have  the 
top  part  of  the  window  as  clear  as  possible  from  obstructions, 
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since  that  is  the  quarter  from  which  most  of  the  light  comes. 
If  it  has  any  blind  fittings  or  draperies  which  cut  off  only  an 
inch  or  two  of  its  width,  it  will  pay  to  remove  them,  if  it  can 
be  done  without  much  trouble. 

The  sitter  may  occupy  a  chair  seven  or  eight  feet  from  the 
window  and  a  little  to  one  side  of  it ;  while  the  camera  may 
be  placed  as  near  to  the  wall  in  which  is  the  window  as  will 
allow  of  easy  access,  and  on  the  opposite  side  of  the  window 
to  the  sitter.  The  lens  will  therefore  be  directed  in  a  line  which 
makes  an  angle  of  450  or  a  little  more  with  the  wall  in  which 
is  the  window.  It  must  be  understood  that  I  am  laying  down 
hard  and  fast  rules  of  this  kind  only  to  give  the  beginner 
an  idea  of  one  arrangement  which  will  do  very  well  for 
his  first  attempts,  and  am  not  suggesting  for  one  moment 
that  this  is  the  only  way,  or  even  the  best  way.  He  will  not 
be  doing  wrong  by  departing  from  these  instructions,  provided 
he  does  so  with  some  definite  end  in  view  \  but  I  advise  him 
not  to  depart  from  them  until  he  has  at  any  rate  made  one 
successful  portrait  by  working  on  these  lines. 

If  the  walls  and  general  tone  of  the  room  are  light,  there 
will  be  no  need  to  use  a  reflector  of  any  kind,  and  it  is  well  to 
do  without  it  whenever  possible.  But  if  they  are  dark,  and 
the  room  is  large,  the  exposure  can  be  helped  considerably  by 
such  means.  A  clothes-horse  or  similar  support,  with  a  sheet 
thrown  over  it,  makes  a  very  good  reflector  for  the  purpose.  It 
must  not  be  put  too  near  the  sitter,  nor  too  far  round  from  the 
camera.  In  fact,  its  best  position  is  roughly  parallel  with  the 
line  of  sight  from  lens  to  subject  and  about  midway  between 
them. 

These  arrangements  made,  it  only  remains  to  arrange  the 
pose.  The  sitter  should  be  asked  to  take  up  such  a  position  that 
that  side  of  the  face  which  is  in  the  light  is  seen  from  the  camera, 
and  the  shadow  side  partly  turned  away.  The  exact  position 
will  depend  on  the  relative  distances  of  window,  camera,  and 
sitter  :  and  the  effect  of  the  lighting,  and  of  slight  movements 
of  the  camera  and  of  the  sitter's  head,  should  be  carefully  noted. 
In  this  kind  of  portrait  work  the  largest  stop  in  the  lens  should 
always  be  used ;  the  reason,  of  course,  being  that  it  is  necessary 
to  keep  the  exposure  as  short  as  possible,  on  account  of  the 
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chance  of  movement  on  the  part  of  the  sitter.  But  there  is 
another  reason  why  it  is  advisable  to  use  a  large  stop  in  portrait 
work.  When  we  focus  some  fairly  near  object,  as  in  the  case  of 
a  portrait,  using  the  largest  stop  in  the  lens,  we  find  that  more 
distant  objects  are  no  longer  sharp.  If  we  wish  to  make  them 
sharp  at  the  same  time  as  the  near  object,  we  must  try  a  smaller 
and  then  a  smaller  stop,  until  we  see  that  we  have  secured  our 
object.  This,  as  is  well  known,  is  the  principal  use  of  the 
stops.  There  are  many  subjects  with  which  it  is  important  to 
have  both  near  and  distant  objects  equally  sharp  :  but,  within 
certain  limits,  this  does  not  apply  to  portraits.  It  is  often 
actually  helpful  to  be  able  to  have  the  image  of  the  sitter  quite 
sharp,  while  the  background  and  the  rest  of  the  picture  have 
been  softened  and  diffused ;  and  this  effect  is  obtained  by 
having  the  largest  opening  in  the  lens. 

Those  who  have  fixed  focus  cameras  can  only  secure  a  near 
object  sharp,  while  using  at  the  same  time  a  large  stop,  by 
attaching  a  "  portrait  magnifier  "  to  the  front  of  the  lens  on 
the  camera.  The  use  of  such  a  magnifier  has  been  explained 
in  the  section  dealing  with  focussing. 

The  lenses  termed  "  portrait  lenses,"  as  already  mentioned, 
are  not  at  all  necessary  for  portrait  work.  They  work  at  a 
large  aperture,  generally  about  f/4,  and  so  allow  portraiture 
to  be  done  indoors  with  comparatively  short  exposures.  The 
actual  difference,  however,  is  not  so  very  great.  A  lens  at 
f/6  requires  nine  seconds  exposure  in  the  same  circumstances 
as  one  at  f/4  requires  four  seconds  :  but  in  all  other  respects, 
one  is  just  as  suitable  for  portrait  work  as  the  other. 

There  is  one  point  in  connection  with  the  lens  for  portrait 
work  which  calls  for  mention,  and  that  is  its  focal  length  in 
comparison  with  the  size  of  the  picture.  Most  cameras  with 
lenses  ready  fitted  to  them  are  provided  with  a  lens  the  focus 
of  which  is  very  little  (if  any)  longer  than  the  longer  side  of 
the  picture.  For  many  classes  of  subject  this  is  the  most 
generally  convenient  :  but  for  portraits  it  is  decidedly  too 
small.  It  would  be  much  better  were  the  focus  double  the- 
longer  side  \  many  workers  prefer  it  three  times,  or  even  more. 
The  reason  for  this  is  that  the  longer  the  focus,  the  further 
may  be  the  camera  from  the  sitter,  and  the  narrower  is  the  angle 
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of  view  included.  The  distortion  which  is  often  seen  in 
portraits,  where  the  sitter's  hand  may  seem  to  be  almost  as  large 
as  his  head,  for  example,  is  due  to  a  lens  of  too  short  focus. 
Hence  some  photographers  who  have  lenses  which  allow 
one  half  of  the  glasses  to  be  unscrewed,  leaving  the  other  half 
a  workable  lens  of  longer  focus,  often  use  such  a  half  lens  for 
portraiture.  But  as  the  effect  of  unscrewing  half  the  lens  is  to 
alter  the  f/-  numbers  of  the  stops — f/8  being  then  f/12  or 
f/14  perhaps,  in  actual  value:  and  so  requiring,  it  may  be, 
three  times  the  exposure  which  would  be  necessary  were  the  whole 
lens  to  be  used — it  is  often  thought  that  it  is  better  to  use  the 
complete  lens  and  put  up  with  any  distortion  that  its  com- 
paratively short  focus  may  involve. 

There  is,  however,  a  much  better  course  open.  The  mere 
fact  that  the  camera  will  take  a  plate  of  a  certain  size  is  no 
reason  why  that  size  should  always  be  used.  The  owner  of  a 
half-plate  camera  may  fit  up  a  simple  screen  in  front  of  the 
dark  slide  enabling  him  to  take  two  separate  portraits,  side  by 
side,  on  the  half-plate,  or  he  may  get  carriers  to  take  quarter- 
plates  in  his  dark  slides,  and  use  these  for  portrait  work.  He 
will  thus  be  able  to  use  the  complete  lens,  and  enjoy  its  full 
rapidity,  while  at  the  same  time  he  will  be  using  a  lens  nearly 
twice  the  focus  of  the  longer  side  of  his  picture.  The  user  of 
a  small  camera,  who  cannot  adopt  one  or  other  of  these  expe- 
dients, should  get  the  head  and  shoulders  portrait  in  the 
middle  of  the  plate,  and  then  trim  down  the  print,  or  only  print 
or  enlarge  from  the  middle  of  the  negative,  and,  in  this  way,  he 
can  obtain  a  similar  result. 

The  rule,  in  any  case,  should  be  to  have  the  camera  as  far 
from  the  sitter  as  can  reasonably  be  arranged,  even  if  this  means 
that  only  half  the  plate  or  less  is  used  for  the  picture.  If  this 
rule  is  followed,  there  will  be  very  little  sign  of  the  distortion 
due  to  the  use  of  a  lens  of  too  short  a  focus. 

Nothing  much  remains  to  be  said  on  the  general  subject  of 
portraiture.  The  exposure  may  be  as  long  as  the  sitter  can 
maintain  without  serious  movement.  Very  slight  movement, 
during  a  long  exposure,  is  sometimes  actually  an  advantage. 
It  may  be  too  slight  to  introduce  any  perceptible  blurring,  and 
yet  enough  to  soften  the  image  sufficiently  to  hide  any  of  the 

198 


HOME  PORTRAITURE. 


trifling  blemishes  which  necessitate  retouching.  Blinking  of 
the  eyelids,  for  example,  does  no  harm. 

In  developing  portraits,  one  must  be  very  careful  not  to 
carry  the  development  too  far.  Beside  a  negative  of  a  landscape, 
a  good  portrait  negative  should  look  distinctly  thin.  Full 
exposure  and  comparatively  slight  development  should  be  the 
rule  in  work  of  this  description. 

An  examination  of  examples  of  studio  portraiture  may 
lead  the  beginner  to  suppose  that  he  will  be  compelled  to  resort 
to  the  elaborate  retouching  often  practised  by  the  professional. 
Now,  retouching  is  one  of  the  most  unsatisfactory  subjects  with 
which  a  writer  can  deal,  because  it  is  only  a  very  small  pro- 
portion of  it  which  can  be  expressed  in  words  at  all.  So  much 
depends  upon  knack,  upon  practice,  and  still  more  upon  a 
natural  aptitude  with  the  pencil.  Unless  the  would-be  retoucher 
possesses  this  last  quality  he  will  do  much  better  by  arranging 
to  dispense  with  retouching  altogether,  or  else  put  out  the  work. 
The  legitimate  purpose  of  retouching  is  to  prevent  any 
exaggeration  of  skin  blemishes,  etc.,  which  the  photograph  may 
have  made,  and  to  remedy  trifling  defects  in  the  negative.  The 
latter  is  more  correctly  described  as  spotting.  Anything  beyond 
these  is  a  mistake.  It  may  be  necessary  to  please  some  sitter, 
to  be  able  to  produce  a  print  with  all  the  facial  irregularities 
taken  out,  and  the  whole  smoothed  down  to  the  texture  of  a 
billiard  ball,  while  everything  is  at  the  same  time  critically 
sharp ;  but,  if  so,  it  is  better  to  call  in  the  help  of  the 
professional. 

There  are  one  or  two  points  to  be  mentioned  in  this  con- 
nection. One  is  that  the  blemishes  which  photography  may 
undoubtedly  exaggerate  are  slight  differences  in  the  colour  of 
the  skin.  Spots  which  are  a  little  more  yellow  than  the  rest 
may  come  out  quite  startlingly  distinct  if  photographed  on  a 
non-orthochromatic  plate.  The  use  of  an  orthochromatic  plate, 
preferably  with  a  colour  screen  if  exposures  allow,  will  do  much 
to  obviate  the  necessity  for  retouching ;  and  in  this  respect  the 
self -screen  plates  now  so  popular  with  amateurs  are  quite  use- 
ful. Under-exposure  greatly  accentuates  such  blemishes,  and 
much  of  the  desire  to  be  able  to  retouch  originates  in  the 
appearance  of  some  of  these  under-exposed  portrait  negatives. 
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If  this  defect  is  avoided — as  it  should  be,  for  other  reasons  as 
well  as  this — one  great  step  will  have  been  taken  towards 
emancipation  from  any  necessity  for  such  a  process. 

But  that  is  not  the  only  thing  which  can  be  done.  On 
a  small  plate,  such  as  is  generally  used  by  the  beginner,  any 
skin  blemishes  can  only  be  of  the  minutest  character,  and  it 
is  possible  to  mask  them  altogether  by  not  having  the  image 
critically  sharp.  There  is  no  need  for  microscopic  sharpness  in 
portraiture  at  any  time,  and  any  softening  of  the  definition,  if 
not  carried  too  far,  is  an  actual  improvement.  Anyone  who 
notices  the  principal  portraits  in  the  photographic  exhibitions 
cannot  fail  to  observe  that  it  is  very  seldom  indeed  that  they 
are  absolutely  sharp  anywhere. 

This  effect  is  often  produced  by  the  use  of  special  lenses 
which  are  incapable  of  yielding  fine  definition  :  but  for  the 
limited  purpose  now  under  consideration  there  is  no  need  to 
get  a  special  lens.  Nor  do  I  advise  the  photographer  to  put 
his  image  out  of  focus.  It  will  be  well  if  the  beginner  makes 
his  negative  as  sharp  as  the  lens — working  at  full  aperture, 
of  course — will  give  it  :  and  then,  starting  with  this  as  a 
basis,  he  can  get  sharp  or  diffused  prints  at  will. 

To  do  this,  he  can  print  on  paper  of  a  more  or  less  rough 
surface.  This  does  not  make  the  results  unsharp,  in  the  strict 
sense  of  the  phrase ;  but  while  the  parts  of  the  image  on  the 
summits  of  the  little  hillocks  on  the  paper  are  as  sharp  as  ever, 
the  image  in  the  intervening  valleys  is  diffused,  and  the  finer 
details  of  the  picture  are  lost. 

Another  plan,  and  a  very  effective  one,  is  to  make  the 
print  on  a  comparatively  smooth  paper,  such  as  platino-matt, 
interposing  something  between  the  negative  and  the  paper 
during  printing,  to  prevent  them  from  coming  into  perfect 
contact.  There  is  nothing  better  than  sheet  celluloid  for  the 
purpose;  and  a  few  old  film  negatives,  from  which  all  trace 
of  gelatine  has  been  removed,  may  be  kept  clean  in  a  box,  and 
used  as  required.  The  number  of  such  pieces  to  be  interposed 
will  depend  upon  the  degree  of  softening  that  is  desired.  It 
is  an  interesting  and  useful  experiment  to  make  a  set  of  prints 
from  the  same  negative,  starting  with  one  in  which  the  paper 
was  in  contact  with  the  negative,  and  going  on  with  others  in 
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which  i,  2,  3,  and  so  on  films  have  been  interposed.  A  piece 
of  bolting  silk  or  fine  tracing  paper  may  be  put  on  the  negative, 
and  then  one  or  more  films ;  or  matt  celluloid  of  different 
thicknesses,  can  be  used  for  the  same  purpose.  Large  negatives 
will  stand  much  more  in  this  way ;  even  glass  can  be  interposed 
to  advantage  at  times. 

The  full  effect  of  these  devices  is  only  obtained  if  the 
light  by  which  the  printing  is  done  comes  from  a  very  diffused 
source.  In  daylight  printing  on  p.o.p.  and  similar  papers, 
there  will  be  no  trouble  at  all  :  provided,  of  course,  that  the 
printing  is  being  done.,  in  diffused  light  and  not  in  direct  sun- 
shine. The  light  creeps  round  in  the  thickness  of  the  celluloid 
under  the  image,  and  so  every  detail  has  a  slightly  softened  out- 
line. With  contact  printing  on  gaslight  and  bromide  paper, 
however,  it  is  usual  to  employ  a  more  concentrated  and  direct 
light  source,  such  as  an  electric  light  or  incandescent  gas;  and 
it  is  necessary  in  that  case  to  interpose  between  the  light  and 
the  printing  frame  a  diffuser  of  some  kind.  A  sheet  of  tissue 
paper  or  of  ground-glass  will  do  very  well.  If  this  is  not 
done,  a  good  deal  greater  thickness  of  celluloid  may  be  required 
to  bring  about  the  same  degree  of  diffusion,  and  the  action  is 
irregular.  The  same  result  may  be  got  by  keeping  the  printing 
frame  or  the  light  moving  about  during  exposure ;  but  the  use 
of  some  diffusing  screen  is  preferable.  It  will  be  found  to 
entail  a  longer  exposure,  but  this  can  be  allowed  for. 

However  it  may  be  brought  about,  the  result  should  be  to 
do  away  with  all  necessity  for  retouching.  Of  course,  if  the 
sitter  wishes  to  have  modifications  introduced  into  his 
physiognomy,  or  it  is  necessary  to  give  him  an  appearance  which 
he  does  not  possess  in  actual  life,  that  is  another  matter. 
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Copying. 

Working  on  a  Larger  Scale. — The  Use  of  a  Magnifier. — 
Lighting  the  Subject. — Camera  Extension  and  Stop 
Values. — 'Exposure. — Parallelism. — The  Stop  to 
Use. 

O00NER  or  later  almost  every  amateur  photographer  finds 
*^  himself  confronted  with  the  task  of  making  a  copy  of 
another  photograph,  and  if  all  his  experience  up  to  that  point 
has  been  snapshot  work,  it  seems  of  very  little  use  to  him.  It 
is  not  a  particularly  difficult  operation,  but  it  is  an  un- 
familiar one. 

For  many  beginners,  their  initial  attempt  at  making  a 
copy  will  also  be  the  first  time  they  have  tried  to  photograph 
on  a  large  scale.  When  we  snapshot  a  tree  or  a  house,  the 
dimensions  of  the  picture  compared  with  those  of  the  original 
are  perhaps  i  :  100.  When  we  take  a  full  length  figure  they 
may  be  i  :  20  :  but,  in  copying,  we  may  wish  the  copy  to  be 
on  the  same  scale  as  the  original,  or,  at  any  rate,  on  a  much 
larger  scale  than  1  :  20.  The  original,  therefore,  must  be 
much  nearer  than  we  should  have  a  sitter  or  a  landscape. 
If  we  know  the  focus  of  the  lens  we  can  tell  in  a  moment 
how  far  from  it,  approximately,  to  put  our  subject.  There  is 
a  little  rule  which  may  well  be  committed  to  memory  for  our 
guidance  in  such  cases.  It  is  that  the  distance  of  the  subject 
from  the  lens  is  the  focus  of  the  lens  multiplied  by  one  more 
than  the  ratio.  The  ratio  is  the  ratio  of  any  linear  dimensions 
in  the  original  to  the  same  dimensions  in  the  copy.  (If  the 
focus  of  the  lens  is  not  known,  we  may  assume,  with  sufficient 
accuracy,  that  it  is  the  distance  between  the  stop  and  the  plate 
or  film  when  a  distant  object  is  in  focus.) 

For  instance,  if  we  have  a  picture  the  bottom  of  which  is 
six  inches  long,  and  we  wish  to  photograph  it  so  that  in  our 
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photograph  that  bottom  line  is  three  inches  long,  the  ratio  is 
one-half.  If  it  were  to  be  two  inches  the  ratio  would  be  one- 
third,  and  so  on.  So  that  to  get  the  bottom  line  three  inches 
long,  the  picture  must  be  one  and  one-half  times  the  focus  of 
the  lens  from  the  lens.  If  the  lens  is  one  of  four  and  a  half 
inches  focus,  then  the  picture  must  be  six  and  threequarter 
inches  away  from  it. 

While  this  rule  is  absolutely  true,  we  cannot  use  it  in 
practice  more  than  as  a  rough  guide,  because,  in  most  cases, 
we  only  know  very  approximately  the  focus  of  the  lens  in  use, 
and  also  because  we  do  not  usually  know  the  precise  point  on 
the  lens  from  which  to  make  the  measurement.  But  it  is 
useful,  all  the  same,  as  giving  us  a  rough  idea  of  where  to  put 
the  original.  (In  copying  same  size  it  is  easy  to  remember  that 
the  subject  must  be  twice  the  focus  of  the  lens  from  it ;  since 
the  ratio  is  i,  and  adding  i  to  it  gives  us  2  as  the  figure  by 
which  to  multiply  the  focus.) 

Setting  up  the  original  as  near  the  camera  as  this,  a  diffi- 
culty at  once  arises  if  the  camera  is  one  of  fixed  focus  or  has 
very  limited  extension.  We  have  already  seen  that  the  nearer 
an  object  is  to  the  camera  the  further  the  lens  must  be  racked 
out  to  bring  it  into  focus  \  or,  on  the  other  hand,  if  it  is  a 
fixed  focus  camera,  and  we  cannot  rack  out  the  lens,  we  cannot 
focus  near  objects  at  all.  A  subject  only  a  foot  or  less  from 
the  lens  would  be  hopelessly  blurred. 

If  the  camera  has  u  double  extension  "  there  is  no  diffi- 
culty. We  merely  rack  out  the  lens,  taking  care  in  so  doing  to 
keep  the  original  at  about  the  distance  required  by  the  rule 
we  have  just  given,  until  the  picture  on  the  focussing  screen  is 
sharp.  If  its  extension  is  very  limited,  it  may  be  possible,  with 
a  little  ingenuity,  to  construct  an  extension  piece  of  card  or 
wood,  which  can  be  fitted  on,  when  we  have  such  a  job  as  this, 
and  will  carry  the  lens  at  double,  or  nearly  double,  its  usual 
distance  from  the  back.  An  alternative  is  to  fit  the  lens  with 
a  "  copying  magnifier."  This  can  be  bought  in  a  little 
fitting  to  carry  it  close  in  front  of  the  camera  lens.  When  it 
is  in  place,  distant  objects  will  be  quite  blurred  in  the  nega- 
tive, but  a  sharp  image  will  be  obtained  of  any  subject  that  is 
only  a  few  inches  away. 
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The  next  thing  to  decide  is  the  light  by  which  to  make 
the  exposure.  As  the  subject  will  not  move,  we  can  use  either 
day  or  artificial  light,  whichever  is  the  more  convenient.  If 
daylight,  exposure  may  not  exceed  a  few  seconds ;  but  with 
most  forms  of  artificial  light  it  will  run  to  minutes.  Of  course, 
shutter  exposures  are  quite  out  of  the  question  in  copying. 

The  lighting  must  be  carefully  arranged  if  we  are  to  get 
a  good  copy.  The  surface  of  a  picture  on  paper  is  not  abso- 
lutely flat,  even  if  the  paper  itself  seems  quite  smooth.  Under 
a  magnifying  glass  it  is  seen  to  consist  of  little  hills  and 
valleys.  If  the  light  falls  on  the  original  right  from  one  side, 
it  catches  these  little  hills  and  throws  shadows  into  the  valleys. 
To  avoid  this  the  lighting  must  be  arranged  so  as  to  fall 
as  nearly  as  possible  vertically  upon  the  paper.  In  other 
words,  the  light  must  come  from  somewhere  about  the  direc- 
tion in  which  the  camera  itself  is  placed,  or,  if  not,  at  any 
rate  the  lighting  must  be  of  a  general  or  scattered  character. 

In  copying  in  daylight  out  of  doors  an  even  general 
illumination  is  best  secured  by  arranging  the  subject  to  face  an 
expanse  of  sky,  preferably  tilting  it  slightly  upwards.  If  the 
work  is  done  indoors  the  subject  should  face  the  window,  even 
if  it  has  to  be  a  good  way  into  the  room  to  allow  the  camera 
and  the  operator  to  get  between  it  and  the  window.  We  must 
see  that  no  shadow  falls  on  the  subject. 

If  artificial  light  is  to  be  used,  say,  a  lamp,  for  instance, 
it  should  be  as  nearly  in  the  line  between  the  lens  and  the 
subject  as  we  can  get  it,  without  actually  getting  in  the  way. 
Moreover,  if  we  have  only  one  lamp,  it  should  be  on  one  side 
of  the  lens  for  half  the  exposure  and  moved  to  the  other  side 
for  the  other  half,  as  this  is  a  great  help  towards  even  illu- 
mination. With  the  lamp  in  this  position,  unless  we  take  some 
steps  to  prevent  it,  light  from  the  lamp  will  fall  directly  upon 
the  lens.  This  would  be  fatal  to  any  successful  results.  Either 
we  can  fix  up  a  screen  of  some  kind  to  protect  the  lens  from 
such  direct  rays,  or,  which  comes  to  the  same  thing,  we  can 
furnish  the  lens  with  an  extended  hood  to  cut  off  all  but  its 
#  view  of  the  subject  itself.  A  sheet  of  card  may  do  what  we 
want,  or  a  stick  or  sticks  can  be  fastened  to  the  top  of  the 
camera,  projecting  over  the  lens,  and  the  focussing  cloth  can 
thus  be  supported  to  form  a  tunnel  or  shield  for  the  purpose. 
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A  very  common  mistake  in  work  of  this  kind  is  incorrect 
exposure.  We  no  longer  have  to  consider  the  light  and  shade 
afforded  by  the  relief  or  solidity  of  our  subject,  such  as 
confronts  us  in  landscape  or  figure  work.  The  original  which 
we  are  copying  is,  comparatively  speaking,  a  flat  surface,  every 
part  of  which  is  receiving  just  as  much  light  as  every  other 
part.  The  result  of  this  is  that  the  scale  of  light  and  shade  is 
much  less  than  in  most  of  the  subjects  which  we  photograph, 
the  darkest  part  of  the  original  being  much  less  dark  than  a 
shadow  in  a  solid  object  may  be.  Expose  for  the  shadows  is 
the  sound  rule  in  all  photography  ;  and  it  is  as  true  in  copying 
as  in  any  other  branch,  except  that  the  shadows  here,  which 
are  not  real  shadows,  but  only  dark  colourations  on  a  flat 
surface,  are  not  very  heavy  in  any  case. 

On  the  other  hand,  if  we  are  working  with  a  camera  very 
near  the  subject,  as  we  invariably  must  do  in  copying,  the 
camera  extension  is  increased.  In  copying  same  size,  we  have 
seen  that  it  is  necessary  to  have  the  distance  of  the  subject  only 
twice  the  focus  of  the  lens ;  and  when  it  is  as  near  as  that,  the 
lens  itself  has  to  be  racked  out  to  twice  its  focus  to  get  a  sharp 
picture.  When  we  are  not  copying  on  quite  so  large  a  scale 
as  same  size,  the  racking  out  necessary  is  less ;  but  still,  in 
copying  work,  the  camera  extension  is  a  good  deal  more  than 
is  needed  in  the  case  of  portraiture,  which  itself  needs  more, 
in  a  general  way,  than  does  landscape. 

The  effect  of  racking  out  the  lens  is  to  increase,  for  the 
time  being,  the  f/-  number  of  the  stop,  and  therefore  to 
increase  the  exposure  required.  It  has  been  explained  that 
the  f/-  number  is  the  number  of  times  the  diameter  of  the 
stop  opening  is  contained  in  the  focus.  Thus  f/8  with  a 
five  inch  lens  means  that  the  stop  is  one-eighth  of  five  inches 
(|  inch)  in  diameter.  If  to  photograph  an  object  the  same 
size  as  the  original  we  have  to  rack  out  the  camera  until  with 
such  a  lens  the  extension  is  no  longer  five  inches,  but  ten 
inches,  the  size  of  the  stop  remaining  unaltered,  then  it  is 
evident  that,  as  far  as  such  work  is  concerned,  the  stop  is 
no  longer  f/8,  but  f/16;  because  §  inch,  which  is  the  diameter 
of  the  opening,  is  contained  sixteen  times  in  ten  inches,  while 
only  eight  times  in  five  inches.  The  exposure  given  with  the 
stop  marked  f/8,  therefore,  will  not  be  the  exposure  indicated 
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for  f/8,  but  that  indicated  for  f/16.  In  other  words,  it  will 
be  four  times  as  long. 

There  is  one  way  by  which  all  these  complications  can 
be  dodged,  and  that  is  by  making  all  the  arrangements  for 
copying  and  then  exposing  a  plate  in  a  series  of  strips  by 
pushing  in  the  shutter  of  the  dark  slide  from  time  to  time, 
developing  this,  and  then  giving  on  the  fresh  plate  the  exposure 
which  the  trial  has  shown  to  be  correct.  It  is  only  practicable 
when  the  camera  is  fitted  with  dark  slides  and  when  develop- 
ment can  be  done  at  once;  but  when  the  work  is  done  under 
these  conditions,  it  is  quite  the  best  plan  to  follow. 

In  developing  the  copy,  the  appearances  are  not  the  same 
as  those  to  which  we  are  accustomed  in  landscape  and  figure 
work.  The  shadows,  being  much  less  heavy,  the  image  soon 
after  it  comes  up  begins  to  darken  over,  and  long  before 
development  is  complete,  if  the  exposure  has  been  full  enough, 
the  whole  surface  of  the  plate  will  become  quite  dark,  and 
unless  the  light  in  the  dark  room  is  very  bright  no  image  will 
be  visible  upon  the  surface  of  the  negative  as  it  lies  in  a  dish. 
The  consequence  is  that  one  is  tempted  to  under- develop,  and 
a  negative  results  which  will  only  give  a  weak  flat  print.  It 
is  very  important,  therefore,  to  develop  fully,  and  not  to 
be  misled  into  thinking  that,  because  the  surface  has  darkened 
right  over,  therefore  the  development  is  complete.  Of  course, 
the  unexposed  edges  of  the  plate  or  film  where  it  is  protected 
from  light  during  exposure  should  remain  light  until  develop- 
ment is  complete,  but  the  rest  may  be  quite  black  without  any 
fear  of  injury  to  the  result. 

Before  leaving  this  topic,  there  are  a  few  minor  matters 
to  which  it  is  well  to  draw  attention.  One  is  that  the  camera 
is  better  not  supported  on  the  tripod  when  copying,  as  it  is 
awkward  to  have  to  level  it  every  time  its  distance  from  the 
object  is  varied.  The  best  plan  is  to  set  up  the  camera  and  the 
original  on  the  same  table,  so  that  any  slight  vibration  of  the 
floor  during  the  long  exposure  will  not  give  rise  to  any  blurring 
of  the  image,  as  it  might,  if  they  were  separately  supported. 
All  the  same,  one  should  avoid  walking  about  during  the 
exposure  more  than  is  absolutely  necessary. 

As  the  original  has,  presumably,  straight  edges  and  right- 
angled  corners,  we  must  be  careful  in  setting  up  the  apparatus 
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to  do  50  with  the  subject  and  the  plate  exactly  parallel  to  one 
another.  If  this  is  not  seen  to,  the  image  will  not  be  square. 
Focussing  also  is  affected  by  any  want  of  parallelism,  so 
much  so  that  it  forms  a  very  good  test.  If  on  focussing  with 
a  large  aperture  we  find  that  all  four  corners  of  the  picture 
come  sharp  simultaneously,  we  may  be  pretty  sure  that  the 
original  and  the  ground-glass  are  parallel. 

It  is  often  asked"  what  stop  should  be  used  in  copying. 
The  question  suggests  that  the  purpose  of  a  stop  is  not  clearly 
grasped.  There  can  be  no  rules  formulated  prescribing  certain 
stops  for  certain  classes  of  work.  Unless  a  smaller  stop  is 
necessary  for  some  specific  purpose,  the  largest  which  will 
give  the  required  definition  should  always  be  used.  In  copy- 
ing, it  will  be  found  that  a  needlessly  small  stop  makes  it 
difficult  to  get  a  bright  distinct  copy.  With  a  good  anastigmat 
lens  it  should  not  at  any  time  in  such  work  be  necessary  to 
use  a  smaller  aperture  than,  say,  the  stop  that  is  marked  f/8, 
and  with  a  rapid  rectilinear  or  other  cheaper  instrument 
probably  f/16  will  give  as  good  definition  as  anything  smaller. 
When  a  copying  magnifier  is  used  a  smaller  stop  may  be 
necessary  to  get  the  best  definition. 

If  the  work  is  carefully  done  on  the  lines  here  laid  down, 
it  should  be  found  to  present  no  difficulties  which  a  little 
thought  and  patience  cannot  overcome.  If  all  has  gone  well, 
the  copy  should  not  be  perceptibly  inferior  to  the  original. 
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Landscapes. 

A  Tripod  a  Necessity. — Constructing  a  Full  Size  Finder. 
— Making  the  Exposure. — Selecting  the  Subject. — 
Panoramas. — Tipping  the  Camera. — Exposures. 

T  AND  SCAPE  work,  if  it  is  to  be  worth  doing  at  all,  requires 
the  camera  to  be  used  on  a  stand  of  some  kind.  Quite  a 
cheap  form  of  tripod  will  do,  but  the  very  compact  metal 
tripods  are  usually  much  too  short  for  the  requirements  of  the 
work.  There  are  occasions  when  the  camera  is  best  used  near 
the  ground ;  but  in  most  cases  it  is  required  at  eye  level,  or  as 
near  it  as  the  tripod  will  allow.  A  rigid  tripod  is  always 
preferable,  but  with  due  care  in  exposing,  provided  the  weather 
is  not  very  windy,  one  can  make  shift  with  a  stand  which  leaves 
much  to  be  desired  in  rigidity. 

The  next  consideration  in  landscape  work  is  a  full-sized 
finder.  The  picture  has  to  be  carefully  arranged,  and  this 
cannot  be  done  in  the  very  small  finders  usually  found  on  hand 
cameras.  If  the  camera  is  of  the  hand-or-stand  type,  with  a 
ground-glass  focussing  screen,  nothing  more  than  this  could  be 
desired,  on  which  to  arrange  and  focus  the  subject  :  but  if  it 
is  a  box-form  instrument,  or  one  which  does  not  allow  of  the 
use  of  a  ground-glass,  it  is  not  a  very  difficult  matter  to  fit 
a  finder,  which  will  show  the  image  at  its  full  size,  and  be 
very  helpful. 

In  order  to  construct  such  a  finder  we  have  to  bear  in  mind 
this  fact,  which  anyone  can  confirm  for  himself  by  trial.  If 
we  could  turn  the  camera  round,  so  that  its  lens  pointed  away 
from  the  subject,  and  could  remove  the  plate  or  film,  and  the 
glasses  of  the  lens,  and  then  could  place  the  eye  at  the  stop 
of  the  lens,  which,  for  this  purpose,  need  be  nothing  more  than 
a  mere  pinhole,  we  should  see  surrounded  or  framed  by  the 
edges  of  the  opening  previously  occupied  by  the  plate  or  film, 
just  that  amount  of  the  subject  which,  were  the  camera  reversed 
again,  we  should  get  in  our  picture. 
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Therefore,  if  we  can  make  a  frame  with  an  opening  the 
size  of  the  plate  or  film,  and  fix  up  a  small  flat  piece  of 
metal  with  a  little  hole  in  it  to  look  through,  we  can  arrange 
these  on  the  top  of  the  camera,  so  that  on  closing  one  eye  and 
looking  through  the  hole  with  the  other,  we  see  exactly  the 
view  which  the  lens  will  then  give.  The  frame  suggested 
should  be  fixed  to  the  front  of  the  camera,  so  that  it  comes 
immediately  above  the  stop  in  the  lens.  With  a  box-form 
instrument,  it  is  generally  a  very  simple  matter  to  do  this,  so 
that  the  frame  can  be  detached  when  it  is  not  required.  It 
must,  of  course,  be  parallel  with  the  back  or  front  of  the 
camera.  It  is  sometimes  convenient  to  add  cross  wires  to  the 
frame,  so  that  the  centre  of  the  opening  can  be  recognised  at  a 
glance.  The  next  thing  to  do  is  to  make  a  small  hole  in  a  strip 
of  metal,  so  that  this  can  be  attached  to  the  top  of  the  camera 
immediately  over  the  plate  or  film.  The  plate  must  be  long 
enough  to  allow  the  hole  to  be  in  such  a  position  that  on  looking 
through  it  at  the  centre  of  the  frame,  as  indicated  by  the  cross 
wires,  we  are  looking  at  exactly  that  part  of  the  subject  which 
will  fall  in  the  centre  of  the  picture  on  the  plate  when  we  ex- 
pose. In  some  types  of  camera,  we  can  find  what  this  object  is. 
by  opening  the  back  of  the  camera  and  putting  a  piece  of 
ground-glass  where  the  film  comes,  and  noting  what  part  of  the 
picture  is  central.  In  others,  this  is  not  practicable,  but  we 
can  take  what  is  seen  to  be  central  in  the  small  finder  as  a 
guide  :  and  then  a  single  trial  carefully  carried  out  will  show 
whether  the  bigger  finder  has  been  correctly  fixed. 

Such  a  finder  will  not  be  correct  for  objects  only  two  or 
three  feet  from  the  camera ;  but  for  any  subject  which  can  be 
called  a  landscape  at  all  it  will  be  as  exact,  if  properly 
adjusted  to  start  with,  as  can  be  wished.  What  we  see  within 
the  boundaries  of  the  frame,  when  we  look  through  the  eye- 
hole, is  what  will  be  included  in  the  picture  when  we  expose. 

The  only  other  fitting  necessary  to  make  our  hand  camera 
suitable  for  landscape  work  may  be  a  cap  for  the  lens  or  some 
means  of  giving  time  exposures.  If  the  shutter  is  one  which 
can  be  set  to  "  B  "  or  "  T,"  and  has  a  pneumatic  or  Antinous 
release,  we  have  all  that  is  needed.  Set  to  11  B  "  it  will  open 
on  pressing  the  release,  remain  open  as  long  as  it  is  kept 
pressed,  and  close  as  soon  as  the  pressure  is  removed.    Set  to 
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4i  T  n  a. single  pressure  will  open  it,  and  it  will  remain  open 
until  a  second  pressure  is  given,  when  it  will  close.  Either 
method  can  be  used. 

Such  a  shutter  is  not  of  any  use,  however,  if  we  actually 
have  to  press  a  button  or  release  on  the  camera  itself,  as  in  a 
time  exposure  such  pressure,  as  has  been  already  mentioned,  will 
shake  the  camera  and  blur  the  image.  We  must  be  able  to 
press  the  button  either  by  means  of  a  ball  and  tube,  using  air 
pressure,  or  with  a  wire  in  a  sheath,  as  in  the  Antinous  release  : 
or,  failing  these,  we  must  provide  the  lens  with  a  cap,  if  it 
has  not  one  already,  so  that  exposures  may  be  made  by  hand. 
A  ring  of  card  can  be  attached  to  the  front  of  the  camera  if 
the  lens  has  not  a  hood,  and  a  cardboard  cap  made  to  fit  it 
easily,  so  as  to  come  off  without  any  jerk,  but  not  to  drop  off. 
The  inside  of  the  cap  and  ring  should  be  painted  with  some 
dead  black  varnish. 

When  such  a  cap  has  to  be  fitted,  it  is  usually  wise  to 
provide  some  fitting  to  take  a  colour  screen  between  the  cap 
and  the  lens  :  as  for  landscape  work  orthochromatic  plates  and 
a  colour  screen  are  often  very  necessary.  The  colour  screen 
should  be  bought  first  and  the  fitting  made  to  take  it;  so  that 
it  can  either  be  dropped  in  before  the  cap  is  put  on  or  slid  in 
behind  it.  The  colour  screen  not  only  gives  us  a  better  render- 
ing of  the  different  shades  of  green  and  helps  to  retain  the 
clouds,  if  there  are  any ;  but  it  also  prolongs  the  exposure,  and 
so  helps  to  bring  it  within  the  limits  which  can  be  correctly 
timed  by  hand. 

One  of  the  first  lessons  to  learn  in  dealing  with  land- 
scape is  that  wide  expanses  of  country — what  are  called 
"  panoramas  " — do  not  make  satisfactory  photographs  in 
themselves.  The  details  which  the  eye  can  see,  and  the  general 
air  of  openness  and  of  extent,  do  not  record  themselves  in  our 
pictures  at  all.  To  obtain  in  the  print  what  the  eye  can  dis- 
tinguish in  a  distant  building,  or  group  of  trees,  would  require 
a  lens  of  very  long  focus,  such  as  the  average  amateur  would 
not  be  in  the  least  likely  to  possess  :  and  it  would  also  call  for 
expert  knowledge  in  the  use  of  special  materials — colour 
screens  and  panchromatic  plates.  When  obtained,  the  photo- 
graph would  then  not  embrace  the  panorama  which  we  saw,  but 
only  just  that  small  portion  of  it  on  which  the  lens  was  turned ; 
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and  even  that  would  not  have  a  very  natural  perspective  render- 
ing. If  a  panoramic  view  is  to  be  included  in  the  picture  at 
all,  we  must  use  it  as  a  mere  setting  or  background  for  the 
real  subject,  and  be  content  to  let  the  actual  details  of  the 
panorama  appear  very  slightly,  if  at  all,  merely  blending  into 
a  general  suggestion  of  open  country.  The  interest  in  a  land- 
scape photograph  must  always  be  essentially  a  foreground 
interest,  or,  at  most,  must  lie  in  the  middle  distance. 

In  selecting  a  viewpoint,  one  is  not  under  the  necessity 
of  having  the  camera  level  as  in  architectural  work.  We  may 
tip  it  up  or  down  just  as  may  seem  necessary  to  get  the  best 
effect.  We  may  open  out  the  tripod  also  or  slide  in  the  legs,  or 
even  fold  them  so  that  the  camera  "kneels,"  if  a  low  view- 
point seems  needed  ;  and,  on  the  other  hand,  we  may  have  the 
camera  as  high  as  it  will  go.  With  practice,  the  photographer 
will  get  to  know  which  position  will  give  its  best  effect ;  but  at 
first  it  is  best  to  try  them  all  and  to  study  carefully  on  the 
ground-glass,  or  in  the  finder,  the  precise  result  of  each 
movement. 

When  the  subject  has  been  selected  there  will  be  the  final 
focussing  to  be  done.  Although  much  has  been  written  on 
"  differential  focussing  ?' — getting  the  subject  itself  sharply 
defined  and  the  rest  in  soft  focus — this  is  hardly  work  for  the 
beginner,  at  any  rate  if  he  has  only  a  small  camera.  One  can 
do  a  good  deal  with  a  half-plate  stand  camera  in  this  direction ; 
but  in  quarter-plate  and  smaller,  we  are  using  lenses  which 
have  much  "  depth  of  focus,"  and  we  shall  find  that  it  is  diffi- 
cult and,  indeed,  often  quite  impossible  to  differentiate  in  focus- 
sing. All  we  need  do  is  to  make  sure  that  the  foreground, 
wherein  lies  our  subject,  is  as  sharply  focussed  as  we  can  get 
it,  remembering  that  a  little  softening  of  the  definition  in  the 
case  of  the  extreme  distance  will  usually  go  quite  unnoticed. 

The  exposure  must  be  determined  by  means  of  an  exposure 
meter.  For  the  beginner  there  is  no  other  method  which  will 
not  involve  a  very  great  waste  and  much  disappointment  from 
failures  :  and  even  the  practised  hand,  as  a  rule,  generally 
prefers  to  rely  on  the  meter  rather  than  on  his  experience. 
In  using  the  meter  the  only  factor  left  to  the  photographer 
to  decide  is  the  character  of  the  subject.  In  the  great  majority 
of  landscapes  the  subject  falls  in  the  "  heavy  foreground  " 
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class;  and  if  there  is  any  doubt  at  all  whether  it  is  an  "  open 
landscape  "  or  one  with  a  11  heavy  foreground  "  it  is  best  to 
give  the  latter  the  benefit.  This  follows  from  the  fact  that 
the  exposures  indicated  by  the  meter  are  minimum  correct 
exposures ;  and  that,  if  it  has  been  used  properly,  we  can 
always  give  twice  the  meter  reading,  and,  in  most  cases,  even 
four  or  eight  times  the  reading  without  any  fear  of  over- 
exposure, as  has  already  been  explained  in  Chapter  XIII. 
On  the  other  hand,  any  such  increased  exposure  as  this 
reduces  or  rather  removes  the  possibility  of  any  error  in  the 
direction  of  under-exposure,  which,  in  landscape,  as  in  all 
other  photography,  is  the  most  serious  fault  of  all.  It  is 
probable  that  a  novice  with  a  hand  camera,  when  he  first  passes 
to  landscape  work,  will,  for  the  first  time,  make  the  acquaint- 
ance of  plates  or  films  which  have  been  properly  and  not 
under-exposed. 

Using  the  largest  stop  or  the  largest  but  one,  it  will  often 
happen  that  the  exposure  indicated  by  the  meter  is  not  quite 
short  enough  for  the  shutter  to  be  used,  but  is  too  short  for  a 
correct  exposure  to  be  given  by  hand.  An  eighth  of  a  second, 
or  even  a  quarter  of  a  second,  is  not  easily  timed  by  hand ;  and 
unless  the  shutter  has  pneumatic  regulation,  and  a  good  form 
of  that,  which  most  of  the  cheaper  forms  have  not,  such  slow 
automatic  exposures  cannot  be  given. 

An  easy  way  out,  with  small  cameras,  is  to  stop  down  the 
lens  until  the  opening  is  so  small  that  the  exposure  is  a  second 
or  more.  There  is  no  difficulty  at  all  in  timing  a  second  by 
hand.  It  must  be  remembered  that  a  second  is  not  an 
"  instant,' '  but  has  an  easily  appreciable  duration,  being  about 
as  long  as  is  required  by  anyone  with  no  impediment  in  his 
speech,  to  say  quickly,  but  distinctly,  "  One,  two,  three,  four." 
A  half -second  may  be  taken  as  the  time  required  to  count 
"  One,  two,"  while  a  quarter  of  a  second  is  represented  by  the 
time  taken  to  take  off  the  the  cap  right  clear  of  the  lens  and 
to  replace  it. 
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Indoor  Subjects. 

Still-life  Photography. — Time  Exposures  Necessary. — 
Choice  of  a  Background. — Controlling  the  Illumina- 
tion of  the  Subject. — Exposure  and  Developer. 

ALTHOUGH  there  is  no  good  reason  why  the  end  of  the 
summer  should  also  bring  outdoor  photography  to  an  end 
for  the  time  being,  there  is  no  doubt  that  a  great  many — 
probably  the  majority  of — amateurs  look  upon  the  winter  as 
not  the  season  for  taking  their  cameras  into  the  open.  This  is 
no  excuse  for  dropping  negative  making ;  there  is  plenty  to 
be  found  at  home,  which  will  provide  effective  subjects.  For 
instance,  still-life  will  give  us  good  practice,  and  can  be  made 
to  yield  attractive  pictures.  Then  we  have  arrangements  of 
inanimate  objects — china  and  glass,  casts,  coins,  curios,  entire 
rooms,  pieces  of  furniture,  antiques,  and  many  other  things, 
the  actual  nature  of  which  will  depend  upon  the  circumstances 
of  the  individual  worker. 

Such  work  cannot  be  done  with  a  camera  held  in  the  hand 
and  a  shutter  exposure.  The  camera  must  be  supported  on  a 
stand  of  some  kind,  and  the  exposure  will  run  to  seconds,  pos- 
sibly even  to  minutes.  A  stand  camera  so-called  is  the  most 
convenient  form  of  apparatus  :  but  any  hand  camera,  however 
simple  its  construction  and  adjustments  may  be,  can  soon  be 
arranged  to  do  what  is  required. 

For  the  long  exposures  which  must  be  given  it  is  better  not 
to  use  a  shutter ;  at  any  rate,  it  cannot  be  used  unless  it 
is  fitted  with  a  pneumatic  or  else  an  Antinous  release.  For,  as 
has  already  been  pointed  out,  the  pressing  of  a  button  will  be 
certain  to  give  rise  to  movement  of  the  camera,  and  so  will  cause 
blurring  of  the  image.  If  the  lens  has  not  got  a  cap,  but  has  a 
hood,  it  is  an  easy  matter  to  make  a  little  cap  as  described  in 
the  chapter  on  landscape  work. 
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Much  of  the  success  in  this  work,  as  in  portraiture,  will 
depend  upon  the  background.  If  we  simply  set  up  the  subject 
— a  vase  of  flowers,  or  whatever  it  may  be — and  make  the 
exposure  regardless  of  what  is  behind  it,  we  shall  find  either 
that  such  other  objects  as  are  included  are  sharp  and  distinct, 
possibly  more  distinct  and  assertive  than  what  we  intended 
should  be  the  subject,  or  else  they  may  be  blurred  to  such  an 
extent  that  one  immediately  wonders  what  it  is  the  blurs  are 
intended  to  represent.  We  can  get  over  both  troubles  by 
setting  up  behind  our  subject  some  suitable  plain  background, 
the  tone  of  which  must  be  carefully  considered.  Its  colour 
does  not  matter  in  the  least  :  but  its  tone  when  photo- 
graphed— that  is  to  say,  the  lightness  or  darkness  of  the  shade 
of  grey  which  it  gives  as  compared  with  the  greys  of  the  sub- 
ject itself — will  be  very  important.  If  the  outline  or  profile 
of  the  subject  is  to  be  accentuated,  then  we  must  choose  a  back- 
ground which  will  form  a  strong  contrast  with  it — a  light  back- 
ground for  a  dark  subject  or  a  dark  background  for  a  light 
one.  If  the  outline  would  be  better  subdued,  then  we  should 
have  a  background  of  much  the  same  tone  as  the  object. 

For  small  subjects,  such  as  we  are  considering,  cardboard 
or  art  mounting  paper  makes  a  very  suitable  background.  The 
paper,  if  not  perfectly  free  from  folds  or  creases,  should  be 
stuck  down  on  card,  as  it  is  important  to  have  nothing  but  an 
even  tone.  White  cardboard  is  best  for  some  subjects  :  for 
others  a  perfectly  black  background  is  helpful.  This  can  be 
made  by  giving  the  card  a  coat  of  dead-black  varnish,  or  by 
using  a  piece  of  black  velvet,  pinned  out  quite  smooth,  on 
a  board. 

There  is  then  the  support  of  the  subject  to  be  considered. 
We  may  use  a  long  strip  of  paper  or  card  to  act  both  as  back- 
ground and  "  floor/'  bending  it  round  for  the  purpose  :  but  it 
is  usually  more  satisfactory  to  have  two  separate  pieces,  so  as 
to  get  a  horizontal  line  across  the  picture,  where  the  "  floor  n 
and  the  "  wall  "  meet.  We  must  be  careful  not  to  have  a  gap 
there,  which  will  show  as  a  dark  line,  as  this  will  look 
unnatural.  A  good  way  of  arranging  a  small  subject  is  to  place 
it  on  a  card,  which  must  be  big  enough  to  extend  some 
distance  behind  it,  and*  must  terminate  in  a  clean,  straight 
edge.    The  background  is  separately  supported  an  inch  or  two 
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behind  this  edge,  and  is  carried  down  below  it,  so  that  the 
bottom  edge  of  the  background  is  not  seen  at  all  from  the 
position  of  the  lens. 

The  next  consideration  will  be  lighting  of  the  subject.  It 
is  presumed  that  it  is  one  which  will  not  move,  so  that  mere 
intensity  of  light  does  not  matter  at  all ;  if  the  light  is  poor, 
all  that  we  have  to  do  is  to  increase  the  length  of  exposure. 
If  we  set  up  the  subject  near  the  window  and  on  one  side 
of  it  with  the  camera  on  the  other,  we  shall  get  a  very  strong 
side  lighting  with  heavy  shadows.  This  may  suit  our  subject. 
A  plaster  cast  in  low  relief,  for  example,  will  look  much  more 
real  and  solid  in  such  an  illumination  than  it  will  with  the 
light  falling  flat  upon  it.  But  for  many  things  this  is  too  harsh. 
It  can  be  modified  by  moving  the  subject  further  and 
further  into  the  room  away  from  the  window,  and  turning  the 
camera  round  without  otherwise  moving  it.  In  this  way  we 
can  change  the  lighting  from  side  light,  through  every  inter- 
mediate position,  until  finally  it  is  a  direct  front  lighting. 
Which  to  select  must  depend  upon  the  effect  required  :  the 
point  is  that  the  result  of  different  lightings  must  be  realised, 
and  lighting  not  merely  looked  at  from  the  point  of  view  of 
getting  a  strong  illumination.  The  shadow  side  may  be  helped 
by  setting  up  a  sheet  of  white  card  to  serve  as  a  reflector, 
exactly  as  in  the  case  of  indoor  portraits. 

Such  work  as  this  provides  very  interesting  recreation  when 
conditions  are  such  that  outdoor  photography  is  out  of  the 
question.  It  gives  great  scope  for  control  in  the  lighting  and 
arrangement  of  the  subject ;  and  quite  apart  from  the  value 
which  its  results  may  possess  on  their  own  account,  it  is  excel- 
lent practice.  The  exposure  and  development  of  the  negatives 
can  be  carried  out  on  the  general  lines  already  laid  down ;  the 
exposure  meter  being  very  helpful. 
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Holiday  Photography. 

Development  Away  from  Home. — Changing  Plates  and 
Films. — Repacking  Plates. — The  Uses  of  a  Re- 
hearsal.— Some  Holiday  Subjects. — Street  Scenes. 

A^ANY  a  camera  is  bought  for  the  express  purpose  of  securing 
some  record  of  a  holiday,  and  even  if  this  is  not  the 
primary  object  of  getting  it,  the  thought  of  holiday  work  is  at 
least  a  secondary  motive.  Whichever  may  be  the  case,  there 
is  one  thing  about  which  there  can  be  no  doubt,  and  that  is 
that  there  ought  to  be  some  little  practice  at  home  before  taking 
it  away.  The  circumstances  of  work  on  tour  are  not  likely  to 
be  so  different  that  experience  gained  at  home  will  not  be  con- 
stantly useful. 

It  is  not  a  good  plan  to  develop  while  away  from  home. 
Not  only  does  the  development  of  the  negatives  provide  an 
entertaining  task  on  getting  back,  it  is  not  likely  to  be  done  so 
carefully  or  so  well  in  strange  surroundings;  and  while  away 
one  is  generally  fully  occupied  with  other  amusements.  If  one 
or  two  exposures  are  developed,  it  should  only  be  done  just  to 
make  sure  that  everything  is  in  working  order,  and  that  ex- 
posures are  correct.  It  is  really  best  in  such  a  case  to  make 
one  or  two  duplicate  exposures  for  this  express  purpose.  They 
can  then  be  developed,  but  they  need  not  even  be  fixed,  unless 
the  photographer  thinks  he  cannot  judge  from  them  in  an  un- 
fixed condition.  Having  told  their  story  they  can  be  thrown 
away.  This  is  much  better  than  encumbering  oneself  with  a 
complete  developing  outfit  and  bothering  with  washing  the 
negatives.  Alternatively,  they  can  be  handed  over  to  a  pro- 
fessional or  dealer  to  do  the  needful. 

An  exposure  meter  should  be  looked  upon  as  a  necessity  for 
home  work,  still  more  for  work  away  from  home,  when  one 
may  be  doubtful  about  the  conditions.  It  is  often  said  that 
the  light  is  very  much  more  powerful  at  the  seaside,  and  that 
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exposures  can,  in  consequence,  be  cut  down.  Such  a  statement 
is  only  partly  true.  The  direct  light  from  the  sky  is  no  more 
powerful  at  the  seaside  than  it  is  in  any  place  inland  where 
the  atmosphere  is  not  contaminated  with  coal  smoke;  but  the 
sea  itself  and  the  sandy  shore  act  as  reflectors,  and  so  in  a 
great  many  of  the  subjects  which  one  is  likely  to  get,  the 
shadows  are  more  powerfully  illuminated  than  we  are  accus- 
tomed to  find  them  elsewhere,  and  exposures  are  shortened  in 
consequence.  One  result  of  this  is  that  groups  and  similar 
subjects  can  be  snapshotted  successfully,  even  with  a  single  lens 
and  a  shutter  with  only  one  speed.  It  is  likely  that  the 
possessor  of  such  a  camera  will  make  his  first  acquaintance  with 
properly  exposed  negatives  of  such  subjects  as  those  when  he 
goes  to  the  seaside  with  his  camera. 

What  to  take  in  the  way  of  apparatus  and  material  will 
depend  on  the  nature  of  the  work  to  be  done.  A  very  elabor- 
ate outfit  was  thought  essential  not  so  very  many  years  ago, 
but  the  modern  worker  is  apt  to  run  to  the  opposite  extreme. 
He  puts  the  camera  in  his  pocket,  and  for  everything  else  is 
content  to  trust  to  luck.  An  intermediate  course  is  the  best. 
It  is  certainly  wise  to  take  a  full  supply  of  plates  or  films. 
Especially  is  this  true  of  plates,  since  their  varieties  are  so 
many  that  it  is  quite  likely  that  the  particular  make  which 
the  photographer  uses  does  not  happen  to  be  stocked.  The  old 
hand  estimates  the  number  he  is  likely  to  require,  and  places  an 
order  for  them  "  all  of  one  batch  "  with  his  dealer  some  little 
time  before  he  wants  them. 

As  far  as  plate  changing  is  concerned,  it  is  better  also  not 
to  trust  to  finding  a  dark  room  available.  Some  of  the  dark 
rooms  provided  are  very  far  from  being  what  one  would  choose 
for  plate  changing.  In  my  own  case,  and  I  have  exposed  some 
thousands  of  plates  away  from  home,  I  have  very  rarely  used 
any  room  for  plate  changing  except  my  bedroom,  and  nearly 
always  have  done  it  without  any  red  light.  On  a  summer's 
night,  with  the  blinds  up,  when  so-called  11  darkness  "  has  set 
in,  there  is  generally  plenty  of  light  for  plate  changing,  and 
yet  not  enough  to  do  any  harm.  After  having  been  in  it  for 
a  few  minutes  to  get  accustomed  to  it,  a  plate  can  be  seen 
plainly  enough;  but  I  have  never  found  the  slightest  trace  of 
light  fog  in  consequence. 
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Every  photographer  ought  to  be  able  to  load  and  unload 
his  camera  without  having  to  use  his  eyesight ;  but  if  he  cannot, 
a  dark  room  is  easily  extemporised.  So  long  as  one  keeps  to 
the  towns,  there  is  generally  electric  light  in  the  bedroom. 
The  fitting  can  be  wrapped  round  with  a  couple  of  thicknesses 
of  ruby  fabric  fastened  on  with  a  piece  of  string  or  with  a 
rubber  band.  Alternatively,  a  little  fabric  lantern  containing 
a  lamp-holder,  and  fitted  with  a  couple  of  yards  of  flexible 
wire  and  an  adapter,  can  be  used.  The  lamp  is  taken  out  of 
its  fitting  and  placed  in  the  lantern,  and  the  flexible  wire 
coupled  up.  In  other  places,  one  can  use  a  folding  lantern 
and  a  piece  of  candle ;  but,  as  already  said,  it  is  much  better 
to  be  able  to  do  without  a  light  altogether. 

Roll  film  and  film  packs  give  no  trouble  in  the  matter  of 
repacking  exposures,  but  plates  are  a  little  different.  It  is 
not  really  difficult  to  repack  plates  exactly  as  the  maker  sent 
them  out,  using  the  cardboard  separators  which  he  used.  But 
this  requires  patience.  A  common  plan  is  to  put  the  exposed 
plates  face  to  face,  in  pairs,  with  nothing  at  all  between  their 
films,  and  then  to  wrap  them  up  in  fours  or  sixes  in  the  original 
wrappings.  This  course  is  open  to  the  objection  that  the 
slightest  particle  of  grit  between  the  sensitive  surfaces  will  give 
rise  to  a  scratch  on  one  or  both ;  and,  however  careful  one  may 
be,  there  is  no  doubt  that  this  plan  is  not  very  reliable,  although 
it  can  be  adopted  in  default  of  anything  better.  Some  time 
before  the  war  there  were  on  sale  little  cardboard  frames, 
known  as  Wheeler's  Separators.  They  were,  externally,  the 
size  of  the  plates,  being  about  an  eighth  of  an  inch  wide  all 
round.  I  have  heard  nothing  of  them  recently,  but  they  were 
quite  the  best  things  I  know  for  repacking  exposed  plates.  One 
was  put  between  each  pair,  and  they  kept  the  films  from  touch- 
ing, while  they  were  much  easier  to  adjust  than  the  thin  card 
strips  used  by  the  plate  makers. 

Whatever  method  of  packing  may  be  adopted,  the  packets 
should  be  tightly  wrapped,  so  as  to  prevent  all  chance  of  the 
plates  sliding  on  each  other.  They  are  then  replaced  in  the 
boxes,  and  these  are  wrapped  up  in  brown  paper  and  stuck 
down.  It  is  important  to  stick  them  down,  or  some  curious 
person  may  open  the  box  to  see  what  it  contains.  There  need 
be  no  fear  of  the  images  on  exposed  plates  setting  off  on  each 
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other  because  they  are  in  contact.  But  if  an  odd  number  of 
plates  are  to  be  packed,  it  will  not  do  to  let  the  film  side  of  one 
of  them  come  into  contact  either  with  the  glass  side  of  another 
or  with  the  packing  paper.  The  odd  plate  must  be  given 
separators  to  itself,  and  be  put  with  its  coated  side  next  the 
glass  side  of  one  of  the  pairs. 

So  packed,  exposed  plates  will  keep  quite  unharmed  for  a 
very  long  while  before  development.  It  is  important,  however, 
to  use  no  paper  inside  the  boxes,  except  that  which  the  maker 
has  used.  This  has  been  chosen  because  it  is  inert.  I  have 
known  a  sample  of  ordinary  brown  paper  completely  spoil  the 
plates  which  were  wrapped  in  it,  although  it  never  came  into 
contact  with  their  sensitive  surfaces ;  and  I  have  seen  printing 
set  off  on  to  an  undeveloped  plate  through  the  glass  of  the  plate 
itself.  Hence  the  importance  of  using  inside  the  boxes  no 
paper  that  cannot  be  relied  on  ;  outside  the  boxes  any  paper  may 
be  regarded  as  harmless. 

If  I  were  asked  what  is  the  mistake  which  is  most  fre- 
quently made  in  holiday  photography,  I  should  reply  without 
hesitation — it  is  making  a  new  departure  at  such  a  time. 
Getting  a  new  camera,  taking  some  strange  brand  of  plates, 
adopting  some  fresh  line  of  work,  for  the  first  time  on  precisely 
that  occasion  when  there  is  the  least  chance  of  being  able  to 
repeat  the  exposures  should  anything  go  wrong.  By  all  means 
let  the  equipment  be  as  complete  as  we  can  manage  it,  but  have 
at  least  one  full-dress  rehearsal  before  taking  it  away. 

One  of  the  most  frequent  of  holiday  subjects  is  a  group ; 
and  as  it  may  embody  all  those  whose  company  has  made  the 
time  pass  pleasantly,  its  claim  as  a  memento  is  a  strong  one. 
When  circumstances  will  permit,  it  is  well  to  have  the  group 
arranged  with  some  other  pretext  than  the  taking  of  a  photo- 
graph ;  but  with  a  small  camera  there  is  a  natural  reluctance 
to  spread  out  the  party  too  widely,  since  the  figures  are  then 
so  very  tiny;  though  one  must  not  overlook  the  possibilities  of 
enlarging.  A  picnic  or  a  tea-table  party  will  often  make  a  very 
good  arrangement  for  a  photographic  group.  The  different 
individuals  composing  it  can  be  much  more  varied  in  position, 
and  the  meal  gives  suggestions  for  a  composition  in  which  each 
member  can  have  some  other  occupation  than  that  of  gazing 
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at  the  camera.  By  compelling  the  photographer  to  work  from 
a  greater  distance  also,  the  problem  of  getting  everyone  in  good 
focus  is  simplified. 

It  is  a  mistake  to  snapshot  a  group  if  by  any  possibility 
some  support  can  be  provided  for  the  camera.  The  likenesses 
will  be  all  the  better  for  the  work  being  done  in  a  shady 
situation,  and  there  will  be  much  less  risk  of  that  bane  of  so 
much  hand  camera  portraiture — under-exposure.  At  the  same 
time,  the  support  of  the  camera  must  be  something  that  is  fairly 
high.  It  will  usually  be  found  better  in  such  a  case  to  have  to 
tip  the  camera  downwards  a  little,  so  as  to  get  a  background 
which  is  free  from  spots  of  sky  showing  between  trees,  which 
make  insistent  high  lights  where  high  lights  are  not  required. 
The  distortion  so  produced  is  negligible  in  a  background  of 
trees  or  grass. 

With  cameras  of  fixed  focus  it  is  important  to  get  well 
away  from  the  group  to  make  the  exposure,  or  the  faces  will 
not  be  quite  sharp.  The  distance  of  greatest  sharpness  is 
generally  between  twenty  and  twenty-five  feet,  for  the  lens  as 
it  is ;  while  if  a  portrait  magnifier  is  used  the  distance  is  too 
short  to  include  a  group  at  all.  This,  of  course,  only  applies 
to  snapshot  exposures  :  if  a  time  exposure  can  be  given,  we 
can  use  a  small  stop,  of  course  without  the  portrait  attachment, 
and  in  that  way  we  can  greatly  extend  the  depth  of  field. 

A  time  exposure  is  particularly  helpful  with  such  cameras, 
as  they  do  not  usually  possess  a  very  rapid  lens,  nor  a  shutter 
which  can  be  slowed  down.  The  single  speed  shutters  generally 
fitted  give  about  a  thirtieth  of  a  second,  and  the  lens  is  rarely 
much  faster  than  f/16.  In  these  conditions,  the  lighting  must 
be  exceptionally  good  to  get  a  properly  exposed  negative  of  a 
group  with  a  shutter  exposure. 

Street  scenes  are  a  branch  of  work  often  undertaken  during 
a  holiday  trip.  When  the  subject  proper  is  the  actual  street 
itself  and  its  buildings,  and  the  people  who  may  be  moving  in 
it  are  merely  incidental,  it  pays  to  wait  a  little  to  get  the  best 
grouping.  No  attempt  should  be  made  to  watch  the  image  in 
the  finder ;  but,  having  once  chosen  the  viewpoint,  examined  the 
finder  to  see  just  what  will  be  included,  focussed  the  camera, 
and  set  the  shutter,  the  camera  may  be  put  down,  or  held 
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behind  one's  back,  while  the  scene  itself  is  watched.  Then, 
when  the  right  moment  comes,  the  camera  can  be  brought  into 
position  quickly  and  the  exposure  made.  Such  subjects  are 
often  marred  by  the  unintentional  inclusion  of  out-of-focus 
figures,  or  persons  caught  by  the  shutter  in  some  unnatural-look 
ing  attitude.  A  sharp  look-out  should  be  kept  to  avoid  these. 
It  is  well,  as  a  general  rule,  not  to  include  in  a  street  scene  any 
figures  less  than  thirty  yards  away,  and  then  not  if  they  are 
moving  across  the  line  of  sight.  There  is  a  much  greater  chance 
that  they  will  look  natural  if  they  are  moving  to  or  from  the 
camera,  or,  at  any  rate,  very  diagonally. 

It  is  most  important  to  know  how  near  an  object  can  be 
to  the  camera  and  still  be  in  sharp  focus  ;  because  in  street 
scenes,  whether  the  camera  is  one  of  fixed  focus  type  or  not, 
it  is  almost  sure  to  be  used  as  a  fixed  focus  one — that  is  to  say, 
with  its  lens  set  for  "  infinity."  If  not,  the  more  distant 
buildings — an  essential  part  of  such  subjects — will  not  be 
sufficiently  sharp.  As  just  mentioned,  it  will  not  do  to  have 
figures  too  near,  but  parts  of  the  buildings  or  other  objects 
may  be  quite  near  :  and  then  if  these  are  at  all  out  of  focus 
and  blurry  it  will  be  very  noticeable,  and  much  more  so  than 
a  similar  degree  of  fuzziness  in  the  distant  parts  of  the  picture 
would  be.  An  experiment  or  two,  made  with  the  camera  and 
lens  before  the  holiday — plates  need  not  be  exposed,  if  the 
camera  has  a  ground-glass  focussing  screen — will  give  valuable 
information  on  this  point.  It  should  be  obtained  for  each  of  the 
three  largest  stops,  focussing  with  the  stop  to  be  used,  until  a 
distant  object  is  just  as  blurry  as  can  be  tolerated.  A  note 
can  then  be  made  of  the  point  of  the  scale  which  gives  that 
degree  of  softness  for  the  particular  aperture  in  use,  and  how 
near  an  object  can  then  be,  for  it  to  be  sharply  rendered.  This 
is  better  than  referring  to  "  depth  of  focus  tables,"  which  are 
apt  to  be  misleading. 
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Hot  Weather  Troubles. 

The  Effects  of  Warmth  on  Gelatine. — Frilling  and 
Blistering. — Strongly  Alkaline  Developers. — 
Warmth  and  the  Rapidity  of  Chemical  Action. — De- 
velopment.— Drying. 

TA7TTH  the  coming  of  summer,  the  beginner  in  photography 
»  »    sometimes  finds  difficulties  which  he  has  not  hitherto  en- 
countered :  and  it  may  not  occur  to  him  at  first  that  they  take 
their  origin  in  the  higher  temperature  at  which  he  is  working. 

The  most  likely  trouble  will  be  due  to  the  characteristics 
of  a  substance  of  the  utmost  importance  in  photography — 
gelatine.  This  forms  the  vehicle  for  the  sensitive  material 
in  all  our  plates  and  films,  and  most  of  our  printing  papers. 
Gelatine  when  dry  is  a  horny,  rather  brittle  substance. 
Placed  in  cold  water  it  absorbs  this  freely,  expanding  greatly 
as  it  does  so,  and  ultimately  forming  a  jelly,  which,  on  being 
slightly  warmed,  first  softens  and  then  turns  to  liquid  form. 
Now,  it  is  evident  that  if  we  have  a  layer  of  gelatine  on 
glass  or  celluloid,  as  we  have  in  a  plate  or  film,  and  we  place 
the  whole  thing  in  water,  the  gelatine  will  be  subjected  to  a 
great  strain.  It  absorbs  the  water  and  so  expands,  whereas 
the  glass  or  celluloid,  being  a  substance  quite  impervious  to 
water,  is  unaffected,  and  remains  the  same  size  as  before. 
In  the  case  of  paper  coated  with  gelatine,  such  as  we  have 
in  gaslight  and  bromide  papers,  there  is  still  a  strain,  although 
the  conditions  are  not  quite  the  same.  The  paper  itself  also 
expands  on  wetting,  although  it  does  not  do  so  uniformly, 
expanding  more  in  one  direction  than  at  right  angles  thereto. 
One  effect  of  this  strain  will  be  to  loosen  the  adhesion  between 
the  gelatine  and  the  support  carrying  it,  until  finally  they  may 
separate  altogether  in  places.  Warmth,  it  has  just  been  pointed 
out,  softens  wet  gelatine  and  ultimately  liquefies  it ;  so  that  in 


222 


HOT  WEATHER  TROUBLES. 


warm  weather  the  wet  film  is  distinctly  softer  and  more 
easily  injured  than  it  is  in  cold  weather.  Hence,  it  is  usually 
in  warm  weather  that  we  hear  most  of  the  troubles  classed  as 
"  frilling  "  and  "  blistering. " 

Frilling  is  the  name  given  to  the  defect  when  the  film  of 
gelatine  comes  away  from  its  support  at  the  edges  :  blistering 
is  the  name  of  the  defect  when  it  shows  itself  at  spots  away 
from  the  edges.  The  terms  are  sufficiently  descriptive  for  the 
trouble  to  be  identified  instantly.  A  frill  or  a  blister  does 
not  disappear  when  the  gelatine  dries,  as  the  film  in  those 
parts  has  been  stretched  ;  and,  although  it  contracts  to  some 
extent  on  drying,  there  will  always  be  a  mark  of  some  kind 
where  the  fault  has  been.  It  is  best,  therefore,  to  prevent 
it  from  occurring. 

The  use  of  warm  solutions  is  the  most  frequent  cause  of 
a  frill  or  a  blister.  It  is  important,  therefore,  if  hot  water 
has  been  used  in  making  up  any  of  the  solutions,  on  no  account 
to  use  the  solution  until  it  has  gone  quite  cold.  All  water  used 
for  dilution  or  for  washing  should  be  drawn  from  as  cool 
a  source  as  possible  during  hot  weather.  The  various  solutions 
used  should  all  be  at  approximately  the  same  temperature  : 
for,  if  they  are  not,  a  warmer  one  will  cause  the  gelatine  to 
expand  and  soften  more  quickly,  a  cold  one  will  cause  less 
expansion ;  and  so  the  film  is  subjected  to  stresses,  first  of  one 
kind  and  then  of  another. 

There  may  be  other  factors  concerned  in  weakening  the 
film.  Most  developers  are  alkaline  in  character,  and  alkali 
has  a  very  marked  action  on  gelatine.  The  use  of  a  developer 
strong  in  alkali  may  have  no  evil  consequences  in  winter  time ; 
but  in  summer,  when  the  water  may  be  io°  or  15°  warmer, 
the  same  strength  of  alkali  may  be  enough  to  soften  the  gelatine. 
In  developers  made  up  with  two  solutions,  the  proportion  of 
alkali  can  be  reduced  very  easily  by  taking  less  of  the  stock 
solution  which  contains  that  ingredient — the  No.  2  solution. 
Another  plan  is  to  increase  the  dilution.  Provided  the  alkali 
is  not  reduced  to  the  point  at  which  development  is  intolerably 
slow,  and  provided  that  dilution  is  not  carried  so  far  as  to 
bring  about  the  same  delay,  there  need  be  no  hesitation  about 
making  such  a  change.    It  will  not  affect  the  final  result,  so 
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long  as  we  take  care  to  let  the  solution  act  for  a  long  enough 
time.  A  third  method  is  to  employ  an  amidol  developer,  since 
this  does  not  need  its  solution  to  be  alkaline  at  all.  As  the 
standard  brands  of  plates  and  papers  are  made  for  use  with 
any  of  the  ordinary  developers  in  the  English  climate,  one 
would  not  recommend  the  photographer  in  this  country  who  is 
troubled  with  frilling  or  blisters  to  change  to  an  amidol 
developer  on  that  account.  But  in  very  hot  countries,  the 
amidol  developer  has  much  to  recommend  it  on  this  score. 

One  other  cause  of  the  trouble  may  be  mentioned.  When 
a  negative  or  print  with  its  gelatine  full  of  hypo  solution  is 
placed  in  water  to  wash,  the  water  will  pass  into  the  gelatine 
faster  than  the  hypo  solution  will  pass  out,  for  reasons  into 
which  we  need  not  go  at  present.  The  stronger  the  solution 
of  hypo,  the  slower  will  be  the  rate  of  its  removal.  This  state 
of  things  obviously  helps  to  bring  the  film  of  gelatine  away 
from  its  support ;  since  the  water  entering  faster  than  the 
hypo  solution  leaves,  a  state  of  pressure  is  set  up  in  the  film. 
But  this  can  be  prevented  very  simply.  All  we  have  to  do 
is  to  see  that  the  hypo  solution  is  not  too  strong.  Many  of 
the  instructions  recommend  the  use  for  negatives  of  a  fixing 
bath  of  the  strength  of  four  ounces  of  hypo  to  the  pint  of 
water ;  but  half  this  strength  is  ample,  and  even  one  ounce 
to  the  pint  is  sufficient.  The  only  effect  of  using  a  weaker 
solution  is  to  make  the  fixing  a  little  slower ;  but  if  we  allow 
for  this,  and  in  negative  work  at  any  rate  it  is  easy  to  do  so, 
since  we  have  a  visible  indication  of  the  speed  at  which  the 
hypo  solution  is  acting,  the  weaker  fixing  bath  is  just  as  effective. 

There  are  various  hardening  agents — solutions  which  affect 
the  gelatine  and  so  make  it  more  resistant  to  the  attack  of 
alkalies,  warm  solutions,  etc.  For  work  in  the  tropics,  these 
may  be  advantageous,  and  even  at  times  indispensable ;  but 
one  cannot  recommend  their  use  in  Britain  to  mask  the  effects 
of  something  that  is  wrong  in  the  procedure. 

If  the  photographer  buys  his  materials  from  some  maker 
of  repute,  and  uses  them  in  the  way  in  which  the  maker  states 
that  they  should  be  used,  no  trouble  should  arise  at  ordinary 
summer  temperatures ;  but  should  frilling  or  blistering  be  met 
with,  then  what  has  been  written  above  should  be  sufficient  to 
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put  the  beginner  on  the  track  of  the  cause  of  his  trouble,  and, 
when  this  has  been  found,  it  is  an  easy  matter  to  remove  it. 

The  various  operations  which  are  carried  out  in  turning 
an  exposed  plate  or  film  into  a  finished  negative,  and  in  making 
a  print  from  it,  are  very  largely  chemical  processes  :  and  these 
are  almost  always  completed  more  quickly  at  a  high  than  at 
a  low  temperature.  In  fact,  a  low  temperature  may  not  only 
slow  them  down,  but  may  actually  prevent  them  altogether. 
We  have  a  conspicuous  example  of  this  in  development 
with  hydrokinone.  A  solution  which  is  an  energetic  developer 
at  650  F.  or  700  F.  will  cease  to  have  any  effect  at  all  if 
cooled  down,  long  before  the  freezing  point  of  water  is 
reached.  On  the  other  hand,  a  developer  which  is  quite  free 
from  any  tendency  to  fog  at  650  F.  may  hopelessly  fog  a 
negative  if  applied  at  8o°  F.  or  higher,  unless  some  alteration 
is  made  in  the  formula  to  prevent  it. 

Photographers  who  adopt  time  development  have  this 
important  fact  of  the  influence  of  temperature  upon  the  rapidity 
of  action  impressed  upon  them  constantly  :  for  they  have  to 
use  a  thermometer  and  refer  to  a  table  of  times  and  temperatures 
to  learn  how  long  the  operation  should  be  allowed,  the  tables 
showing  that  the  higher  the  temperature  the  shorter  the  time, 
and  vice  versa. 

If  development  is  not  being  carried  out  by  time,  but  we 
are  relying  upon  the  appearance  of  the  negative  to  indicate 
the  progress  of  the  action,  we  must,  therefore,  be  careful  not 
to  allow  ourselves  to  be  misled  by  any  difference  due  to  tem- 
perature. The  image  is  sure  to  make  its  appearance  much 
more  quickly  in  summer  than  in  winter,  other  conditions 
remaining  the  same;  and  it  does  not  do  to  conclude  that  the 
exposure  has  been  too  great.  It  is  probably  just  as  correct  as 
those  made  in  winter,  and  the  rapid  appearance  is  due  to  the 
fact  that  the  developer  is  warmer.  Not  only  will  the  image 
make  its  appearance  more  quickly  with  the  warm  solution,  but 
development  will  be  complete  in  less  time  also.  We  have 
to  be  on  our  guard,  therefore,  in  warm  weather,  not  to  over- 
develop. There  is  another  reason  why  development  is  more 
rapid  at  a  high  temperature  than  at  a  low  one,  beside  the 
general  rule  that  chemical  operations  are  more  energetic  :  and 
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this  is  that  a  warm  liquid  softens  and  penetrates  the  gelatine 
more  quickly,  and  leaves  it  in  a  more  generally  permeable 
condition ;  so  that  the  developer  gets  to  work  in  the  film 
more  rapidly. 

Fixing  as  well  as  developing  is  accelerated,  though,  as 
over-fixing  is  not  possible,  within  reasonable  limits,  this  need 
not  concern  us,  and  it  is  best  to  be  on  the  safe  side,  by  leaving 
the  photograph  in  the  bath  as  long  at  one  time  of  year  as  at 
another,  if  the  fixing  is  done  by  time.  With  negatives  it  is 
best  to  be  guided  by  the  appearance  of  the  film. 

Washing,  on  account  of  the  greater  permeability  of  the 
gelatine,  undoubtedly  is  complete  in  less  time  in  summer  than 
in  winter.  It  is  always  desirable,  for  reasons  already  given, 
not  to  prolong  the  washing  unduly.  It  should  on  no  account 
be  scamped,  of  course  ;  but,  provided  it  is  thorough,  the  more 
quickly  it  is  completed  the  better.  This  is  particularly  im- 
portant in  summer,  when  the  water  is  not  very  cold,  since 
wet  gelatine  is  very  prone  to  decompose  :  and,  therefore,  the 
sooner  we  can  get  the  negative  finished  and  dry  the  sooner  will 
the  risk  of  injury  to  it  be  reduced. 

At  all  times  of  the  year,  but  especially  in  summer,  there- 
fore, washing  should  not  be  prolonged.  The  small  number  of 
negatives  or  prints  with  which  the  amateur  has  to  deal  at  any 
one  time,  should  not  take  more  than  an  hour  to  wash,  in  any 
case.  But  that  hour  must  be  spent  in  work,-  changing  the 
photographs  from  one  dish  to  another  all  the  time,  doing  this 
changing  by  taking  them  out  individually,  allowing  them  to 
drain,  and  then  placing  them  in  the  fresh  water. 

For  the  same  reason,  when  the  washing  is  complete,  drying 
should  be  carried  out  as  quickly  as  possible.  The  higher  tem- 
perature of  summer  air  helps  us  in  this  respect,  provided  we 
take  care  that  the  air  which  has  to  do  the  drying  is  not 
unnecessarily  moist.  For  this  reason  it  is  best  to  wipe  the 
glass  side  and  edges  of  negatives  quite  dry  ;  and,  if  care  is 
used,  a  good  deal  of  the  surplus  water  on  the  film  side  can  be 
got  rid  of  by  gently  wiping  it  with  a  smoothly  folded  handker- 
chief. A  print  will  dry  much  more  quickly  if  it  is  placed  on  a 
sheet  of  glass,  face  downwards,  covered  with  a  sheet  of  ab- 
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sorbent  paper,  and  a  roller  squeegee  pased  over  it  once  or  twice. 
It  can  then  be  peeled  off  the  glass,  and  will  contain  a  minimum 
of  water,  to  be  got  rid  of  by  evaporation.  Drying  should  never 
be  done  in  the  dark  room,  where  a  big  area  of  wet  sink  keeps 
the  air  moist.  Nor  should  the  draining  from  negatives  or  prints 
be  allowed  to  collect  in  a  pool  beneath  them.  What  is  needed 
is  a  current  of  air ;  so  that  a  window  or  doorway  is  usually  the 
place  where  the  drying  is  best  carried  out.  On  no  account 
must  it  be  done  in  direct  sunshine,  which  may  be  quite  hot 
enough  to  cause  the  wet  gelatine  to  run. 
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Enlarging. 

Enlarging  is  Photographing.— Patterns  of  Enlargers. — 
The  Use  of  a  Fixed  Focus  Daylight  Enlarger. — 
Bromide  Paper.  —  Exposures.  —  Development  and 
Fixing. 

TpVERY  photographer  nowadays  starts  work  with  a  compara- 
•»-J  tively  small  camera  :  and  before  very  long  he  is  sure  to 
wish  that  some  of  his  best  prints  were  on  a  larger  scale.  A 
print  measuring  3m.  x  2in.,  or  thereabouts,  may  show  a  great 
deal  of  detail  when  examined  in  the  hand,  but  framed  and 
hung  on  the  wall  it  appears  very  insignificant.  Hence  the 
ambition  to  enlarge,  and  enlarging,  fortunately  for  us,  is  neither 
a  difficult  operation  nor  one  which  requires  a  costly  outfit. 

Enlarging  is  not  a  new  process  to  anyone  who  has  taken  a 
photograph.  It  is  only  a  repetition  under  slightly  different 
conditions  of  what  he  has  already  done  often  enough.  Instead 
of  setting  up  a  camera  before  a  landscape  and  exposing  a  plate 
or  film  on  it,  he  sets  up  a  camera  before  a  negative  and  exposes 
a  piece  of  bromide  paper  on  it.  The  camera  may  be  a  u  day- 
light enlarger/ '  or  any  "  enlarging  lantern,"  or  an  a  enlarging 
camera,"  but  however  different  these  pieces  of  apparatus  may 
seem,  they  are  all  essentially  the  same,  each  being  fundament- 
ally a  lens  and  a  camera. 

This  is  so  far  true  that  no  special  11  enlarging  lens  "  is 
required  for  the  work;  all  we  need  is  a  lens  which  will  photo- 
graph the  negative,  that  is  to  say,  one  which  will  "  cover  "  a 
plate  or  film  the  size  of  the  original  negative.  We  know  that 
the  lens  originally  used  to  take  the  picture  will  do  this,  since 
it  was  so  used ;  therefore,  the  lens  with  which  any  negative  was 
taken  will  enlarge  from  it.  And  just  as  a  lens  which  will  cover 
a  quarter-plate,  let  us  say,  can  be  used  to  photograph  a  land- 
scape miles  in  extent,  so  that  same  lens,  if  it  will  cover  the  nega- 
tive (and  if  it  was  used  to  take  the  negative,  it  must  do  so), 
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can  be  used  to  make  an  enlargement  from  it  of  any  size  which 
we  can  get  any  form  of  camera  to  take.  It  is  sometimes 
more  convenient  to  get  a  separate  lens  for  enlarging,  but  this 
is  only  done  as  a  matter  of  convenience.  Optically,  the  lens 
with  which  the  negative  was  taken  originally  is  at  least  as  suit- 
able as  any  other. 

As  enlarging  is  done  with  a  lens  and  camera,  it  will  be 
well  to  see  how  these  two  essentials  are  represented  in  the 
different  forms  of  apparatus  which  are  used.  We  will  take  the 
case  of  a  u  daylight  enlarger  "  first,  as  this  is  the  simplest  and 
cheapest  piece  of  apparatus  for  the  purpose.  This  appliance 
usually  consists  of  a  cloth-covered  cardboard  box,  with  an 
arrangement  at  one  end  to  take  the  negative  to  be  enlarged,  and 
at  the  other  the  bromide  paper  on  which  the  enlargement  is  to 
be  made.  In  between  the  two  there  is  a  division  in  the  box, 
in  the  middle  of  which  is  a  lens.  The  division  is  much  nearer 
the  negative  than  the  bromide  paper,  and  those  who  care  to 
note  such  things  will  find  on  measuring  the  two  distances  that 
the  proportion  between  them  is  almost  exactly  the  same  as  the 
porportion  between  the  original  and  the  enlargement.  It  would 
be  exactly  the  same  if  we  knew  the  precise  positions  in  the 
lens  from  which  to  take  the  measures.  So  that  if  the  enlarger 
enlarges  from  quarter-plate  to  half-plate — a  ratio  of  enlarge- 
ment usually  spoken  of  as  two,  since  any  linear  measurement  in 
the  original  is  doubled  in  the  enlargement — it  will  be  found  that 
the  distance  of  the  bromide  paper  from  the  enlarger  lens  is 
twice  the  distance  of  the  negative  from  the  enlarger  lens.  In 
this  apparatus  "  the  camera  "  with  which  the  negative  is  photo- 
graphed is  that  part  of  the  enlarger  which  lies  between  the 
lens  and  the  bromide  paper.  The  other  and  smaller  division 
of  the  enlarger  only  exists  to  hold  the  negative  at  the  proper 
position  with  regard  to  the  lens.  This  other  division  is  gener- 
ally a  light-tight  box,  as  by  excluding  stray  light  from  the 
lens  it  helps  us  to  get  a  brighter  enlargement,  just  as  a  long 
lens  hood  in  ordinary  photography  helps  to  give  a  bright  nega- 
tive ;  but  there  is  no  absolute  necessity  that  it  should  be  light- 
tight.  As  the  apparatus  is  made  to  work  with  daylight,  and 
daylight  is  both  plentiful  and  powerful,  the  lens  in  such  an 
enlarger  as  this  may  have  a  very  small  stop.  Consequently  a 
very  simple  form  of  lens  can  be  used — merely  an  ordinary  mag- 
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nifying  glass  is  all  that  is  needed,  so  that  the  fixed  focus  day- 
light enlarger  can  be  made  very  cheaply.  In  spite  of  this,  it 
will  give  just  as  fine  an  enlargement  as  the  most  costly  outfit 
will  yield. 

In  an  enlarging  lantern,  the  camera  with  which  we  photo- 
graph the  negative  to  make  the  enlargement  consists  of  the 
room  in  which  the  work  is  being  done.  It  must,  therefore,  be 
kept  quite  dark.  The  lens  of  the  lantern  is  the  lens  with  which 
we  take  the  photograph,  and  the  lantern  itself,  with  its  con 
denser,  negative  carrier,  etc.,  is  merely  an  apparatus  for  holding 
the  negative  which  we  are  going  to  photograph,  and  for  illu- 
minating it  powerfully  and  evenly. 

There  is  a  third  arrangement  for  making  enlargements 
which  may  be  mentioned,  although  it  is  not  often  used  by 
amateurs.  It  is  much  used  by  professional  enlargers,  and  is 
constantly  illustrated  in  books  on  enlarging.  In  this  method 
there  is  an  opening  in  the  window  or  in  the  roof  of  the  room, 
in  which  the  negative  is  fixed,  all  other  means  of  light  enter- 
ing being  blocked  up.  A  small  camera  is  fitted  over  the  nega 
tive  with  its  lens  pointing  into  the  room,  and  the  bromide  paper 
is  set  up  on  an  easel  in  front  of  this  lens.  If  the  opening  is  in 
the  roof,  the  direct  light  of  the  sky  is  used ;  if  it  is  in  a 
window,  a  reflector  is  set  up  outside  to  reflect  sky  light  to  the 
negative.  In  this  method  of  enlarging,  the  "  camera  "  with 
which  the  negative  is  photographed  is  the  entire  room  except 
that  part  of  it  which  lies  inside  the  little  camera  that  is  used. 

If  we  have  a  large  camera,  it  is  perfectly  possible  to  make 
enlargements  with  it  merely  by  fixing  up  the  negative,  say,  over 
an  opening  in  a  board,  illuminating  it  properly  from  behind, 
setting  up  the  camera  in  front  of  it,  and  taking  a  photograph 
with  the  camera,  upon  a  sheet  of  bromide  paper  instead  of  a 
plate  or  film.  In  this  case  the  exact  parallel  between  enlarging 
and  ordinary  photographing  is  obvious  enough. 

Bromide  paper,  that  is  to  say  the  more  rapid  kind  of  de- 
velopment paper,  is  what  is  generally  used  for  enlarging,  as  it 
keeps  the  exposures  fairly  short  :  with  it,  they  are  usually  only 
a  matter  of  a  few  seconds.  It  can  be  bought  with  a  variety  of 
surfaces  and  tints,  but  for  ordinary  work  where  it  is  not  of  any 
importance  to  show  the  utmost  detail,  the  platino-matt  or  the 


230 


ENLARGING. 


rough  kind  should  be  used.  When  detail  is  required  a  glossy 
paper  may  be  chosen;  but  unless  the  negative  has  been  fully 
exposed,  and  there  is  detail  even  in  the  deep  shadows,  glossy- 
paper  is  apt  to  make  these  look  dull  and  heavy  ;  they  look  less 
blank  when  a  matt  surface  is  employed.  It  is  quite  possible 
to  make  enlargements  on  "  gaslight  "  paper  by  daylight,  but 
the  exposures  run  into  minutes,  or  even  into  an  hour  or  two. 
If  other  work  is  being  done,  however,  so  that  the  enlarger  can 
be  left  to  itself  for  a  time,  the  long  exposures  may  not  be 
inconvenient.  If  we  use  gaslight  instead  of  bromide  paper  for 
enlarging,  we  shall  find  that,  just  as  in  contact  printing, 
more  contrast  is  obtained  than  with  the  rapid  bromide  paper  , 
so  that  this  is  the  best  material  to  use  when  we  wish  to  make  an 
enlargement  with  ample  contrast.  The  exposure  problem  may 
also  be  simplified  by  the  use  of  gaslight  paper. 

There  are  slight  differences  between  the  patterns  of  daylight 
enlargers  as  issued  by  different  makers,  but  in  all  essentials  they 
are  alike.  On  getting  one  home,  the  first  thing  to  do  is  to 
examine  it  carefully  so  as  to  familiarise  oneself  with  its  different 
parts.  Then,  if  it  is  of  the  collapsible  type,  it  can  be  put 
together  in  accordance  with  the  instructions  supplied  with  it. 
taking  care  that  the  various  joints  are  properly  fitted  one  to  the 
other,  so  that  the  whole  arrangement  is  light-tight. 

The  negative  to  be  enlarged,  if  it  is  on  glass,  should  first 
have  its  glass  side  carefully  cleaned,  and  should  then  be  placed 
in  the  holder  provided  for  it  at  one  end  of  the  apparatus. 
In  doing  so  we  must  be  careful  to  see  that  the  film  side  of  the 
negative  is  turned  towards  the  bromide  paper,  as,  if  it  is  turned 
the  other  way,  the  negative  will  be  reversed  as  regards  right  and 
left.  By  film  side  is  meant  the  side  coated  with  the  sensitive 
gelatine  emulsion,  not  the  celluloid  side  in  the  case  of  a  film 
negative.  Negatives  on  celluloid  film  are  placed  between  two 
pieces  of  glass  to  keep  them  flat  while  they  are  being  enlarged. 
If  the  negative  is  not  the  full  size  of  the  opening  in  the 
negative  holder,  it  is  best  to  fill  in  the  blank  parts  with  strips 
of  black  paper  or  of  thin  card. 

Most  of  the  cheaper  forms  of  daylight  enlarger  are  not 
provided  with  a  separate  dark  slide  to  hold  the  bromide  paper. 
The  whole  arrangement  is  carried  into  the  dark  room  and  a  piece 
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of  paper  is  put  in  there.  The  usual  method  is  to  have  a  sheet 
of  glass  in  the  enlarger,  on  which  the  bromide  paper  is  placed 
and  pressed  down  into  position  by  putting  on  the  back  and 
fastening  it  down.  Needless  to  say,  this  glass  must  be  per- 
fectly clean  and  dry.  The  paper  being  inserted  in  the  en- 
larger,  it  is  ready  for  exposure.  Some  enlargers  have  a  little 
shutter  over  the  lens,  which  can  be  opened  by  pulling  a  knob  at 
the  side ;  but  this  is  not  a  necessity,  as  it  is  sufficient  to  throw 
a  focussing  cloth  over  the  negative  end,  or  to  make  a  cardboard 
cap  for  it,  to  keep  it  covered  until  the  moment  arrives  at  which 
to  expose. 

The  light  used  in  enlargers  of  this  kind  is  the  direct  light 
from  the  sky,  which  is  allowed  to  strike  straight  down  upon 
the  negative,  the  enlarger  being  stood  up  on  its  end  for  that 
purpose.  Sunshine  must  not  be  allowed  to  get  to  the  negative, 
but  short  of  that  a  strong  light  does  no  harm.  The  enlarger 
should  not  be  moved  during  exposure  or  the  image  may  be 
blurred  or  duplicated.  It  has  been  pointed  out  that  the  lens 
in  the  ordinary  fixed  focus  daylight  enlarger  works  at  a  very 
small  aperture;  and  one  result  of  this  is  that  it  may  not  only 
give  us  a  sharp  picture  of  the  negative,  but  it  may  also  depict, 
more  or  less  sharply,  objects  that  are  a  long  way  from  the 
negative.  Thus  it  will  very  likely  happen  that  if  the  enlarger 
during  exposure  is  so  placed  that  there  are  trees  or  chimney  tops 
behind  the  negative,  these  chimneys  or  trees  may  show  them- 
selves as  blurry  dark  patches  in  the  enlargement.  It  is,  there- 
fore, very  important  to  see  that  there  is  nothing  but  an  uninter- 
rupted view  of  the  sky  behind  the  negative. 

In  enlarging,  as  in  all  other  forms  of  photographing,  the 
exposure  is  all  important;  and,  as  we  are  dealing  with  day- 
light, which  varies  from  hour  to  hour,  we  cannot  adopt  any 
hard  and  fast  rule  such  as  can  be  used  for  contact  printing 
by  some  steady  form  of  artificial  light.  We  must  measure  the 
light  with  an  exposure  meter,  and  so  see  how  it  varies ;  and, 
as  a  matter  of  fact,  there  is  no  branch  of  photography  in  which 
a  meter  is  of  more  service  than  this.  As  the  lens  and  stop  do 
not  alter  with  different  enlargements,  and  we  can  keep  to  one 
speed  of  bromide  paper,  the  calculating  part  of  the  meter  is 
not  required.  All  we  have  to  consider  is  the  strength  of  the 
light,  and  the  character  of  the  negative.    When  first  using  the 


232 


ENLARGING. 


enlarger,  the  light  must  be  measured  by  seeing  how  long  it 
takes  the  meter  paper  to  darken,  holding  the  meter  turned 
upwards  to  the  sky,  in  the  position  to  be  occupied  by  the  nega- 
tive in  the  enlarger.  Unless  the  light  alters  visibly  during  the 
operations  this  preliminary  measurement  will  be  enough;  but 
if  there  is  a  noticeable  change,  the  light  should  be  again 
measured  and  averaged.  The  correct  exposure  at  first  is  found 
by  a  series  of  trial  strips,  covering  the  negative  with  an  opaque 
card  a  little  at  a  time,  after  the  lapse  of,  say,  two,  four,  eight, 
and  sixteen  minutes  from  the  commencement  of  the  exposure. 
A  small  piece  of  bromide  paper  for  trials  is  generally  included 
in  the  packet,  and  this  will  subsequently  be  of  service ;  but  for 
the  first  exposure  of  all,  it  is  best  to  use  a  whole  piece.  On  de- 
velopment it  will  be  seen  which  of  all  these  exposures  is  nearest 
correct,  and  then  a  second  piece  can  be  exposed  which  should 
be  right ;  or,  if  the  beginner  is  in  any  doubt,  he  may  expose  the 
second  piece  also  in  a  series  of  trial  strips,  but  with  much 
smaller  differences.  Say,  for  example,  that  the  first  piece 
shows  the  correct  exposure  to  lie  somewhere  between  two  and 
four  minutes,  the  second  strip  may  have  two  and  a  half,  three, 
and  three  and  a  half  minutes,  so  that  the  third  piece  may  have 
the  exact  exposure.  A  note  should  be  made  of  the  negative, 
of  the  time  taken  for  the  meter  paper  to  darken,  and  of  the 
correct  exposure  when  found  ;  this  will  serve  as  a  guide  for  the 
future.  Thereafter,  whenever  the  light  is  of  the  same  strength, 
and  we  are  using  the  same  bromide  paper,  and  a  negative  of 
similar  density  and  colour,  the  exposure  will  be  the  same. 

There  are  several  developing  agents  which  can  be  used 
with  bromide  paper ;  but  those  most  commonly  employed  are 
amidol  (or  the  compounds  known  as  amidol  substitutes,  such 
as  dolmi,  etc.)  and  metol-hydrokinone.  Some  of  the  concen- 
trated single-solution  developers  are  also  used.  Different 
reagents  give  slightly  differing  tones  to  the  pictures ;  but  these 
variations  are  only  very  slight  indeed — or  at  least  they  should 
be  if  the  developer  is  in  proper  working  order  and  the  paper 
has  been  exposed  correctly.  Amidol  gives  a  little  bluer  black 
than  metol-hydrokinone  :  but  it  would  take  a  very  skilled 
photographer  to  say  offhand  which  developer  had  been  used. 
What  is  most  important  is  that  the  developer  should  be  in  good 
order.    In  this  amidol  has  a  great  advantage,  as  it  will  not 
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keep.  In  other  words,  it  spoils  so  very  quickly  that  it  is  very 
seldom  used  except  when  it  is  freshly  made  up.  It  is  very 
soluble,  so  that  little  time  is  spent  in  preparing  the  solution  : 
and  when  it  is  used  within  an  hour  or  two  of  its  preparation 
we  may  be  quite  sure  that  it  is  in  what  may  be  regarded  as  the 
ideal  condition  for  a  photographic  developer.  Metol-hydro- 
kinone  having  better — but  not  indefinite — keeping  properties, 
there  is  a  greater  risk  that  it  may  be  used  when  it  is  no  longer 
in  good  condition.  If  there  is  any  doubt  about  it,  the  developer 
should  be  put  aside  for  the  development  of  negatives  where  a 
little  rustiness  in  the  colour  is  unimportant,  and  a  fresh  lot 
used  for  developing  the  enlargements. 

If  the  reader  does  not  know  which  developer  he  should 
use,  he  will  do  well  to  choose  that  recommended  by  the  maker 
of  the  bromide  paper  he  is  using.  He  may  be  quite  sure  that 
this  is  at  least  as  suitable  as  any  other.  Whenever  we  are 
developing,  whether  it  is  a  negative  or  a  print,  it  is  important 
to  get  the  developer  all  over  it  as  quickly  as  possible,  or  we 
shall  get  uneven  action.  In  the  case  of  enlargements,  as  we 
are  dealing  with  a  greater  area  than  usual,  it  is  a  help  to  soak 
the  paper  in  water  before  applying  the  developer.  Half  a 
minute  or  so  is  quite  sufficient  :  in  this  time  the  sheet  will  have 
become  limp,  and  the  gelatine  surface  will  no  longer  be 
repellent.  The  paper  will  lie  flat  on  the  dish,  and  the  developer 
can  be  poured  over  it  in  an  even  wave.  Large  porcelain  or 
xylonite  dishes  are  expensive,  and  are  not  really  necessary.  I 
find  that  papier  mache  dishes  are  quite  as  convenient,  if  not 
more  so,  and  very  much  cheaper.  They  are  light  and  un- 
breakable :  the  bottom  being  flat  and  not  grooved,  the  enlarge- 
ment lies  smoothly  in  the  dish  :  while  if  they  are  stood  up  to 
drain  and  dry  after  use,  instead  of  being  left  with  liquid 
lying  in  them,  they  will  last  a  very  long  while.  I  have  a 
couple  which  have  been  in  frequent  use  for  the  last  seven  or 
eight  years,  and  are  as  good  as  ever.  For  occasional  work,  a 
tin  dish  or  japanned  tray  makes  quite  a  convenient  substitute  : 
if  of  bare  metal,  it  should  receive  one  or  two  coats  of  Bruns- 
wick black. 

It  is  not  necessary  to  describe  the  development  of  an 
enlargement  in  any  detail.    The  image  makes  its  appearance 
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gradually,  the  time  varying  with  the  kind  of  developer  used, 
its  strength,  the  temperature,  and  the  exposure.  If  the  expo- 
sure was  correct,  it  grows  steadily  in  strength  until  it  has 
the  full  vigour  required,  and  then  the  action  seems  almost  to 
stop.  This  slowing  down  must  be  looked  for  :  and  it  is  impor 
tant  to  carry  on  the  development  until  there  is  no  doubt  about 
it  having  taken  place.  There  need  be  no  fear  of  over- 
development, provided  the  exposure  has  not  been  too  great. 
Unless  this  stage  is  reached,  the  enlargement  when  finished  will 
not  have  its  full  richness,  while  it  will  be  quite  unsuitable  for 
sulphide  toning. 

Development  tells  us  whether  the  exposure  was  correct  or 
not.  If  the  paper  was  over-exposed,  the  image  will  come  up 
quickly,  and  when  the  picture  is  fully  out,  instead  of  the  action 
appearing  almost  to  stop,  the  darkening  will  continue.  In 
such  a  case  as  this,  nothing  is  to  be  gained  by  stopping  the 
development  before  this  heaviness  comes  on ;  the  result  will 
only  be  feeble  and  poor  in  colour.  It  is  best  to  continue  until 
development  should  be  complete,  and  then,  profiting  by  the 
experience  gained,  a  second  exposure  can  be  made  giving  less 
time.  If  the  over-exposed  enlargement  is  not  to  be  wasted,  it 
may  be  washed  well,  and  then  reduced  with  ferricyanide  and 
hypo  until  the  lights  are  once  more  clear  enough,  and  then 
washed  again.  This  will  not  make  a  good  result  of  it — nothing 
will — but  it  will  make  the  best  of  a  bad  job. 

On  the  other  hand,  an  under-exposed  enlargement  is 
shown  by  the  developing  action  stopping  before  the  picture  is 
fully  out.  Unless  the  illumination  of  the  dark  room  is  very 
good,  the  under-exposed  result,  if  the  under-exposure  is  not 
very  great,  may  look  just  right :  but  when  it  is  fixed  and  the 
light  is  turned  up  its  faults  become  visible.  It  is  then  seen 
that  the  highest  lights  of  the  picture,  instead  of  having 
texture — that  is  to  say,  a  suggestion  of  an  image  on  them — are 
mere  blank  white  paper.  There  is  no  remedy  in  such  a  case, 
and  no  process  that  will  even  effect  an  improvement.  We  must 
be  content  to  regard  the  result  as  a  waster,  and  make  a  fresh 
exposure. 

It  frequently  happens  that  under-exposed  enlargements 
are  badly  stained  in  development,  and  the  beginner  is  apt  to 
be  puzzled  over  the  connection  between  exposure  and  staining. 
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No  error  in  exposure  can,  of  itself,  cause  a  stain,  but  the 
attempt  to  correct  that  error  by  prolonged  development  may 
do  so.  The  composition  of  any  of  the  developers  in  general  use 
is  such  that  from  the  very  moment  at  which  development  begins 
the  developer  begins  to  oxidise,  and  the  products  of  oxidation 
are  dark  coloured  substances  which  stain  both  the  paper  and 
gelatine,  and  sometimes  the  fingers  of  the  operator.  This 
oxidation  is  delayed,  or  its  staining  power  is  reduced,  by  the 
sulphite  added  to  the  solution  for  that  purpose ;  but  this  cannot 
prevent  it  altogether.  Hence,  if  the  developer  is  given  time 
enough,  it  will  stain ;  and  as  an  under-exposed  print  or 
enlargement  develops  slowly,  and  is  likely  to  be  left  in  the 
solution  much  too  long,  it  is  usually  an  under-exposed  result 
which  is  stained.  But  such  stains  may  arise  in  other  ways. 
For  example,  all  the  developer  is  not  washed  out  of  the  paper 
as  soon  as  it  is  put  into  the  hypo,  and  exposure  to  the  air 
greatly  facilitates  staining.  So  that  if  the  print  is  allowed 
to  float  on  the  surface  of  the  hypo,  stains  may  arise.  They 
may  even  appear  in  the  first  washing  water,  if  floating  is 
permitted. 

As  soon  as  we  are  quite  sure  that  development  is  complete, 
the  enlargement  should  be  rinsed  in  one  or  two  changes  of 
water  and  put  into  the  fixing  bath.  The  rinsing  is  not  a 
necessity,  but  it  is  advisable,  for  reasons  which  the  previous 
paragraphs  will  have  made  clear.  Some  workers  use  a  plain 
solution  of  hypo  for  fixing,  while  others  prefer  an  acid-hypo 
bath.  The  difference  of  opinion  shows  that  the  choice  is  not 
important,  and  the  best  plan  for  the  beginner  is  to  do  whatever 
is  recommended  by  the  maker  of  the  paper  he  happens  to  have 
chosen.  It  is  important  to  use  a  fixing  bath  of  the  strength 
specified,  and  for  the  specified  time  :  as  the  operation  of 
fixing  is  not  a  visible  one,  and  these  are  the  only  guarantees 
we  have  that  it  is  going  on  as  it  should.  The  dish  should 
be  rocked  occasionally,  both  to  bring  fresh  hypo  solution  next 
the  paper,  and  to  help  to  wash  out  the  developer. 

The  fixing  and  washing  of  an  enlargement  are  done  in 
exactly  the  same  way  as  in  the  case  of  a  gaslight  print.  What 
is  required  is  frequent  changing  of  the  water,  making  each 
change  as  complete  as  possible.  A  dozen  changes,  of  the 
right  sort,  are  ample.    In  the  case  of  an  enlargement,  it  may 
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be  convenient  to  throw  it  over  a  line  and  let  it  drain  while 
the  dish  is  emptied,  rinsed  out,  and  refilled.  If  it  is  washed 
in  a  dish,  it  may  be  turned  over  from  time  to  time,  so  that, 
say,  half  the  changes  are  given  with  it  face  upwards  and  half 
face  downwards.  After  the  last  change  has  been  given,  it 
should  be  hung  up  to  drain  and  dry,  out  of  reach  of  dust. 

Enlarging  with  a  lantern  may  be  regarded  as  a  little  more 
advanced  than  a  beginner  would  wish  to  undertake;  so  it  may 
be  left  out  of  consideration  here.  But  there  is  so  much  that 
can  be  written  both  on  work  with  an  enlarging  lantern  and  on 
enlargement  generally ;  and  those  who  care  to  follow  up  the  sub- 
ject further  should  consult  the  book  entitled  "  Photographic 
Enlarging,'7  by  the  writer,  which  is  also  published  by  Messrs. 
Iliffe  and  Sons  Ltd. 

It  will  be  well  if  the  reader  does  not  attempt  anything 
very  large  in  the  way  of  enlargements  at  first ;  as  he  is  bound 
to  have  a  few  failures,  and  this  will  limit  the  expense  to  which 
his  mistakes  put  him.  When  he  gets  more  skilful  he  can  make 
bigger  pictures ;  as  with  an  enlarging  lantern,  there  is  no 
limit  within  reason  to  the  size  they  can  be  made.  In  fact, 
the  limitation  imposed  is  more  likely  to  be  from  the  size  of 
the  dishes  than  from  anything  else.  All  that  has  to  be  done 
to  get  a  bigger  picture  is  to  increase  the  distance  of  the  lantern 
from  the  easel,  and  allow  for  the  increased  exposure  due  to 
the  light  being  spread  over  a  larger  area. 

Enlarging  is  a  very  fascinating  branch  of  photography  ; 
especially  enlarging  with  a  lantern,  rather  than  with  an 
apparatus  of  the  fixed-focus  type.  The  lantern  allows  us  to 
go  over  our  negatives  and  pick  out  any  part  we  fancy,  enlarging 
that  up  to  the  full  size  of  the  required  picture. 

We  can  get  the  image  as  sharp  as  the  lens  will  give  it  ; 
or,  if  we  like,  we  can  introduce  more  or  less  softening  or 
diffusion  at  will.  This  is  done  by  putting  loosely  over  the 
lens  of  the  enlarger  a  piece  of  black  chiffon  :  or  by  a  sheet 
of  a  fine  fabric  known  as  bolting  silk  or  bolting  cloth,  stretched 
on  a  frame  or  sheet  of  glass  and  placed  just  in  front  of  the 
paper  on  the  easel,  though  not  quite  in  contact  with  it.  But 
these  are  devices  not  likely  to  be  adopted  by  the  beginner ;  so 
we  will  say  no  more  about  them  here. 
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Making  Lantern  Slides. 

Slide  Making  Essentially  Printing  on  Glass. — Lantern 
Plates. — Developing  a  Slide. — Masking. — Binding  a 
Lantern  Slide. — Spotting. — Slides  by  Reduction. 

CLIDE  making  cannot  be  pursued  successfully  without  a 
^  lantern  for  showing  the  slides.  It  is  only  by  actual  pro- 
jection that  we  can  test  our  work  and  make  sure  that  it  is 
right,  or  else  see  its  defects  and  learn  to  remedy  them.  This 
applies  to  expert  workers  as  well  as  to  beginners  :  hence  we 
often  read  in  exhibition  rules  that  "  the  slides  will  be  judged 
in  the  lantern. "  This  need  not  act  as  a  deterrent,  however, 
since  most  photographic  societies  own  a  lantern,  and  many  of 
them  notify  their  members  that  their  slides  can  be  tested  in 
it  at  certain  times.  Even  those  who  live  out  in  the  country 
away  from  any  camera  club  will  usually  find  that  the  local 
clergyman  or  schoolmaster  has  a  lantern  which  he  is  only  too 
pleased  to  lend,  if  he  can  hope  in  return  to  borrow  some  slides 
to  be  shown  in  it. 

Lantern  slide  making  is,  in  its  essentials,  printing  from 
the  negative.  The  print  is  made  on  glass  instead  of  on  paper, 
and  is  seen  by  projection  on  to  a  sheet  instead  of  by  reflection 
from  its  surface;  but  otherwise  the  two  are  identical.  I  am 
sometimes  asked  why  a  negative  itself  cannot  be  used  as  a 
lantern  slide,  the  answer  to  which  question  is  that  it  can,  but 
that  in  such  a  case  the  projected  image  will  be  a  negative 
instead  of  a  positive — its  light  and  shade  will  be  reversed. 
Moreover,  for  reasons  into  which  it  is  not  necessary  to  go  here, 
3  the  negative,  if  good  as  a  negative,  would  be  poor  as  a  slide  : 
the  character  which  a  good  lantern  slide  should  possess  is 
quite  different. 

Lantern  plates,  which  can  be  obtained  from  any  dealer, 
are  glass  plates  which  have  been  coated  with  an  emulsion, 
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similar,  in  a  broad  sense,  to  that  upon  the  plates  and  films  we 
use  for  negative  work,  but  more  similar  to  (in  some  cases 
identical  with)  that  upon  bromide  or  gaslight  paper.  On  such 
plates  lantern  slides  can  be  made  in  a  printing  frame  in  much 
the  same  way  as  prints  are  made,  provided  always  that  the 
negative  is  of  suitable  size.  This  is  important.  For  conveni- 
ence in  showing,  a  standard  size  for  lantern  slides  has  been 
fixed,  which  in  this  country  is  3^  x  3^  inches.  If  we  are  to  print 
our  negatives  on  plates  of  this  size  in  a  printing  frame,  it  is 
evident  that  the  picture  on  the  negative  must  not  be  larger 
than  this — in  fact  it  must  be  smaller,  to  allow  for  what  is 
called  masking  and  binding  the  slide. 

If  the  picture  on  the  negative  is  too  large,  slides  can  be 
made  from  it  by  what  is  termed  ''reduction."  In  this  the 
negative  is  fixed  up  and  illuminated  from  behind,  and  is  then 
photographed  with  the  camera,  using  a  lantern  plate  and 
focussing  the  image  so  as  to  bring  it  to  the  size  required.  In 
distinction  from  this,  the  method  of  making  lantern  slides  by 
printing  in  a  printing  frame  is  called  slide  making  "  by  con- 
tact." It  is  this  latter  method,  as  the  simpler,  which  will  be 
here  described. 

Lantern  plates  are  obtainable  in  several  kinds,  but  there 
are  two  principal  classes — "  slow  "  or  plates  for  warm  tones, 
and  "  fast  "  or  plates  for  cold  tones.  Either  kind  will  give 
a  fine  black  tone  at  will ;  but  for  brown,  purple,  or  red  images 
the  slow  plates  must  be  used.  When  slides  are  being  made 
by  contact,  the  necessary  exposures  are  so  short  that  it  is  quite 
immaterial  whether  fast  Dr  slow  plates  are  used.  Probably 
the  beginner  will  do  well,  if  his  dealer  stocks  both  kinds,  to 
get  a  box  of  a  slow  variety  by  one  of  the  standard  makers, 
and  to  start  by  getting  black  tone  slides  upon  them.  A  suitable 
formula  for  development  is  given  with  the  box  of  plates ; 
but  one  of  the  single  solution  developers,  such  as  Azol,  or  the 
tabloid  Rytol,  can  be  used  quite  as  well.  It  is  only  when 
warm  tones  are  required  that  the  makers'  formula  should 
be  kept  to. 

With  a  box  of  such  plates,  a  printing  frame,  some 
developer,  and  some  hypo  solution,  slide  making  by  contact 
can  be  put  in  hand  forthwith.    There  is  no  need  to  use  a  deep 
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red  screen  in  the  dark  room  lamp  :  a  good  bright  yellow  will 
be  quite  safe,  and  will  allow  much  more  light,  so  that  we  can 
see  what  we  are  doing.  The  printing  frame  should  be  seen 
to,  that  its  springs  are  not  so  strong  as  to  endanger  the  nega- 
tive when  another  thickness  of  glass  is  pressed  down  upon  it. 
The  negative  should  be  carefully  dusted  lest  there  should 
be  any  particle  of  grit  upon  its  surface,  and  the  lantern  plate 
(in  a  dark  room,  of  course)  is  laid  down  upon  it,  film  to  film. 
We  must  be  particularly  careful,  when  doing  this,  not  to  slide 
one  on  the  other,  or  we  may  get  scratches  or  pinholes.  For 
this  reason,  if  the  lantern  plate  is  not  the  same  size  as  the 
negative,  we  should  settle  beforehand  just  where  the  plate  is 
to  be  put  down  upon  it  to  bring  the  image  in  the  right  position 
on  the  slide.  (There  are  special  lantern  slide  printing  frames, 
but  they  are  not  a  necessity,  although  certainly  convenient.) 
The  back  of  the  frame  is  then  fastened  in,  and  exposure 
made  just  as  when  making  a  print  on  gaslight  or  bromide  paper. 

The  length  of  exposure  will  depend  on  the  sensitiveness  of 
the  lantern  plate,  the  opacity  of  the  negative,  the  strength 
of  the  light,  and  the  distance  of  the  printing  frame  from  it. 
As  these  factors  may  all  vary  greatly,  it  is  impossible  here  to 
lay  down  any  definite  practice.  One  must  be  guided  at  first 
by  any  statement  as  to  exposure  made  in  the  instructions  issued 
with  the  lantern  plates,  and  learn  from  the  results.  As  in  the 
case  of  printing  by  artificial  light,  the  first  exposures  may  be 
made  by  shading  part  of  the  negative  with  a  card,  so  that 
each  plate  exposed  has  three  or  four  different  lengths  of  ex- 
posure recorded  on  it,  which,  on  development,  will  indicate, 
approximately  at  least,  what  is  the -correct  exposure. 

In  exposing  it  is  also  very  important  always  to  have  the 
printing  frame  at  the  same  distance  from  the  light,  as  if  that 
distance  is  merely  guessed  at  and  varied  there  will  be  variations 
in  the  exposure  on  which  we  had  not  counted,  and  trouble  will 
arise.  The  exposure  may  be  made  to  the  light  from  the  dark 
room  lamp  by  lifting  the  light  filter,  or  an  incandescent  gas 
burner  or  lamp  can  be  used.  Very  slow  plates  are  sometimes 
exposed  by  burning  a  measured  length  of  magnesium  ribbon 
at  a  certain  distance  in  front  of  the  printing  frame.  After 
exposure,  the  back  of  the  printing  frame  can  be  opened  and  the 
plate  taken  out  for  development. 


240 


MAKING  LANTERN  SLIDES. 


The  development  of  a  lantern  plate  is  very  similar  to  the 
development  of  a  negative,  except  that  the  character  of  the 
final  result  must  be  quite  different.  In  a  negative  the  colour 
of  the  image  is  of  no  great  importance.  It  may  be  a  pure 
black,  a  greenish-black,  or  a  brown,  provided  it  has  the 
opacity  necessary  to  give  a  print.  But  in  a  lantern  slide  it 
is  the  image  on  the  slide  that  is  seen,  and  it  must  therefore 
be  of  a  colour  which  is  agreeable  to  the  eye.  Moreover,  in  a 
negative  a  little  veil  over  the  whole  image  is  of  no  great 
importance.  It  merely  means  that  the  exposure  given  in 
printing  must  be  longer,  to  compensate  for  the  veiling  :  but 
a  veil  on  a  slide  means  a  dulling  of  the  picture  on  the  screen, 
and  so  is  undesirable.  There  should  be  some  slight  deposit 
everywhere,  even  in  a  lantern  slide,  or  gradation  in  the  highest 
lights  will  be  missing ;  but  it  must  be  of  the  slightest 
character  only. 

As  the  extent  to  which  development  is  carried  is  very 
important,  development  should  be  carried  out  in  a  good  yellow 
light,  in  which  we  can  see  comfortably  what  we  are  doing. 
The  developer  having  been  poured  over  the  plate,  its  action 
<:an  be  watched  throughout.  The  image  appears  in  the  same 
way  as  it  does  when  bromide  prints  are  being  developed  :  and 
very  soon,  if  all  has  gone  well,  a  clean,  bright,  positive  picture 
can  be  seen.  If  the  plate  is  looked  through,  at  a  good 
light,  the  picture  will  appear  very  weak,  and  so  the  action  of 
the  developer  must  be  allowed  to  go  on.  Gradual ly  it  will 
increase  in  strength,  and  it  can  be  examined  from  time  to  time, 
until,  viewed  by  transmitted  light,  the  picture  seems  vigorous 
enough.  At  this  point  it  will  look  dark  and  heavy  as  it  lies 
in  the  dish ;  although  any  parts  of  the  plate  which  have  not 
been  exposed  at  all  should  still  appear  perfectly  white  and  un- 
altered. It  is  then  transferred  to  the  hypo  bath  for  fixing. 
There  is  no  need  to  use  an  acid  fixing  bath  for  lantern  slides  ; 
although  some  workers  prefer  to  do  so,  on  the  ground  that, 
clearness  being  very  important,  it  will  remove  any  stain  that 
may  have  formed  during  development.  As  a  matter  of  fact, 
there  is  little  risk  of  any  stain  which  an  acid  fixer  would  remove. 

In  the  case  of  developers  which  contain  hydrokinone, 
however,  as,  for  example,  any  of  the  popular  M.Q.  formulae, 
it  is  important  to  wash  the  lantern  slide  between  development 
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and  fixing,  either  in  running  water  for  half  a  minute,  or  in 
two  or  three  changes.  If  this  is  omitted  there  is  a  risk  that 
an  intense  yellow  stain  may  show  itself  later  on,  for  which 
there  is  no  effective  remedy.  The  washing  should  not  take 
more  than  about*  half  a  minute,  as,  until  the  plate  is  fixed,  it 
will  go  on  increasing  in  density. 

Thorough  fixing  is  as  important  in  the  case  of  lantern 
slides  as  it  is  with  negatives  or  prints,  and  the  slide  should 
therefore  be  left  in  the  hypo  bath  until  the  whole  of  the  white- 
ness visible  at  the  back  has  vanished  and  for  as  long  again. 
Lantern  plates  usually  fix  much  more  quickly  than  negative 
plates.  The  slide  is  then  thoroughly  washed  in  the  same  way 
as  a  negative,  and  dried.  When  washing  is  complete,  the  slide 
should  be  held  under  the  tap,  or  under  the  surface  of  some 
clean  water  in  a  dish,  and  its  film  should  be  gently  rubbed  all 
over  with  a  tuft  of  cotton  wool.  This  will  get  rid  of  any 
superficial  deposit  of  lime  salts,  generally  present  when  the 
water  is  hard,  which  would  be  unsightly  if  allowed  to  dry  on. 
The  drying  must  be  carried  out  in  a  place  which  is  quite  free 
from  dust,  as  any  dust  on  the  slide  will  be  magnified  on 
the  screen. 

If  the  slide  at  this  stage  is  put  film  downwards  on  a  sheet 
of  white  paper,  the  picture  on  it  should  look  very  distinctly 
darker  than  it  would  do  were  it  a  print ;  but  on  holding  it 
a  little  way  off  and  looking  through  it  at  the  paper,  it  should 
appear  clear  and  bright,  with  all  the  vigour  which  we  should 
wish  it  to  present  when  projected.  This  holds  good  with  black- 
tone  slides,  which  can  be  judged  fairly  well  without  actual  trial 
in  a  lantern.  Slides  which  have  been  developed  to  give  warm 
tones  are  apt  to  be  misleading,  however,  when  they  are  merely 
looked  at  in  the  hand. 

Nothing  more  remains  but  to  mask  and  bind  up  the  slide ; 
but  it  is  best  for  the  beginner  to  defer  these  operations,  at 
any  rate  in  their  final  and  complete  form,  until  he  is  sure  that 
the  slide  is  a  good  one.  He  may,  therefore,  content  himself  by 
placing  on  the  film  of  the  slide  a  temporary  mask  and  pro- 
tecting glass.  The  mask  may  be  made  by  cutting  a  square 
opening  about  three  inches  each  way  in  a  piece  of  opaque 
paper,  which  is  then  trimmed  to  the  exact  size  of  the  lantern 


242 


MAKING  LANTERN  SLIDES. 


plate.  A  spoiled  slide  may  be  placed  in  hot  water  to  bring 
off  the  gelatine  upon  it,  given  a  scrub  to  get  the  glass  quite 
clean,  and  then  dried.  It  is  put  down  upon  the  slide,  with 
the  mask  in  between,  and  attached  by  means  of  a  couple  of 
strips  of  gummed  paper  along  two  opposite  edges.  The  slide 
is  then  ready  to  be  tested  in  the  lantern  without  fear  of  injury. 

When  the  lantern  slide  has  been  tested  in  the  lantern  and 
found  satisfactory,  it  may  be  permanently  masked  and  bound 
up.  The  masking  may  be  regarded  as  equivalent  to  the 
trimming  of  the  print,  those  parts  of  the  image  which  are  not 
required  in  the  picture  being  covered  over  with  opaque  paper, 
instead  of  being  cut  off  with  a  knife. 

It  follows  that  the  same  questions — what  to  include  and 
what  to  omit — which  arise  in  trimming  the  print  come  up  for 
answer  in  masking  the  slide  ;  and  much  the  same  considerations 
apply.  We  must  be  careful  not  to  be  prejudiced  in  favour  of 
including  too  much,  just  because  it  happens  to  be  in  the  negative. 
More  pictures  are  spoiled  from  a  reluctance  to  cut  away  non- 
essentials than  ever  are  injured  by  too  drastic  elimination ;  and 
it  is  well,  therefore,  to  be  on  one's  guard  against  such  a  mistake. 
Ready-made  masks  can  be  bought,  just  like  ready-made 
mounts,  but  these  should  be  left  for  use  by  commercial  slide 
makers.  The  size  and  proportions  of  the  mask  should  be 
governed  solely  by  the  requirements  of  the  picture,  and  not 
by  the  possession  of  a  ready-cut  mask.  There  is  no  need, 
however,  to  cut  masks  for  slides,  as  they  can  be  built  up  on 
the  slide  itself  from  pieces  of  the  same  opaque  paper  that  is 
used  for  binding  the  slide.  The  opaque  paper  used  in  film 
packs  will  be  found  very  suitable  masking  paper.  All  we  need 
is  a  supply  of  such  pieces,  preferably  of  various  widths,  and 
each  3^in.  long,  or  slightly  less. 

To  mask  the  slide,  it  is  placed,  film  upwards,  on  a  sheet 
of  white  paper,  so  that  the  image  can  be  clearly  seen,  and  a 
piece  of  the  opaque  paper  is  touched  on  its  underside  with  gum, 
or,  if  it  is  a  gummed  strip,  it  is  moistened,  and  put  down  on 
the  film,  so  that  the  straight  edge  of  the  strip  comes  just  where 
we  intend  the  bottom  margin  of  the  picture  to  fall.  It  is  then 
rubbed  down  into  contact.    It  must  be  put  down  in  the  correct 
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place  once  for  all,  as  it  will  be  found  that  it  adheres  to  the 
gelatine  directly  and  cannot  be  moved  about.  The  top  margin 
is  then  covered  over  by  another  strip  in  exactly  the  same  way, 
and  then  the  two  sides.  It  is  important  to  get  the  margins 
exactly  parallel  with  the  edges  of  the  lantern  slide  so  that  the 
angles  of  the  mask  may  be  square.  Some  workers  have  a 
sufficiently  straight  eye  to  do  this  without  any  mechanical  aid, 
but  those  who  have  not  can  make  a  little  appliance  for  the 
purpose  in  a  very  few  minutes,  which  will  be  found 
most  helpful. 

A  sheet  of  white  card  a  few  inches  square  is  taken,  and 
a  series  of  fine  black  lines  are  ruled  across  it  an  eighth  of  an 
inch  apart.  A  dozen  such  lines  are  sufficient.  A  strip  of  this 
card  about  three  inches  long  and  half  an  inch  wide,  with  one 
perfectly  straight  edge,  is  then  stuck  down  on  this  card,  so 
that  its  straight  edge  exactly  coincides  with  the  first  of  the  ruled 
lines.  To  use  this,  the  slide  is  placed  over  the  ruled  lines,  which 
can  be  clearly  seen  through  it,  and  pushed  up  against  the  edge 
of  the  card.  It  is  then  quite  easy  to  put  down  the  strip  where 
required,  so  that  its  edge  is  parallel  to  one  of  the  lines.  By 
turning  the  slide  round  and  pushing  it  up  to  the  card  each 
time,  we  can  then  get  all  four  strips  exactly  parallel  with  the 
edges  of  the  glass,  and  if  they  are  so  placed  the  angles  of 
the  opening  which  they  surround  will  be  right  angles. 

When  the  strips  have  stuck  down,  if  any  of  them  project 
beyond  the  glass  we  can  put  the  \slide,  strips  downwards,  on 
some  suitable  surface,  such  as  another  card,  run  a  knife  round 
to  trim  off  the  excess,  and  the  slide,  when  the  adhesive  is 
thoroughly  dry,  is  ready  for  binding. 

The  next  operation  is  to  attach  the  cover  glass.  This 
may  be  a  spoiled  lantern  plate  from  which  the  film  has  been 
removed  by  soaking  it  first  in  cold  water  for  a  little  while, 
and  then  putting  it  into  hot  water.  It  is  finally  well  scrubbed, 
dried,  and  polished. 

Gummed  binding  strips  can  be  bought  either  in  lengths 
sufficient  to  go  round  a  slide,  or  in  pieces  3 Jin.  long.  The 
former  are  preferable,  as  they  can  then  be  cut  up  as  required, 
and  are  useful  for  a  variety  of  purposes  beside  that  for  which 
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they  are  sold.  The  beginner  will  find  it  easier  to  cut  up  the 
strip  for  binding,  although  some  workers  bind  all  four  edges 
at  once  with  the  single  strip. 

A  piece  of  the  required  length  is  moistened  and  left 
lying  on  the  table,  gummed  side  uppermost,  until  it  is  quite 
limp.  The  slide  with  the  cover  glass  laid  down  upon  it  is 
then  held  by  opposite  edges,  and  one  edge  is  pressed  down 
firmly  upon  the  centre  of  the  gummed  strip.  It  will  adhere 
and  can  be  picked  up  in  that  condition.  The  slide  is  turned 
over,  so  as  to  bring  the  edge  with  the  strip  adhering  uppermost, 
and  the  overhanging  parts  of  the  strips  are  smoothed  down  on 
to  the  glass  on  each  side.  When  one  edge  has  been  done  in 
this  way  the  opposite  edge  is  bound  in  the  same  manner,  and 
when  both  these  are  done  it  is  best  to  put  the  slide  aside  for 
a  little  while  for  the  gum  to  dry  before  doing  the  other  two 
edges.  There  will  then  be  much  less  risk  of  shifting  the  strips 
which  are  already  in  place  when  finishing  off  the  corners. 
Some  slide  makers  snip  off  the  corners  of  the  strips  so  that 
in  the  bound  slide  there  is  no  overlapping,  but  this  is  not 
necessary.  It  is  even  better  not  to  do  it,  as  there  is  less  chance 
of  the  binding  peeling  off  if  it  is  stuck,  paper  to  paper,  at  the 
corners.  Gummed  paper  has  a  trick  of  peeling  off  the  glass 
when  it  gets  very  dry.  To  prevent  this,  a  mixture  of  sugar 
and  water  has  been  suggested  for  moistening  the  gum  on  the 
strips  ;  but  to  moisten  it  with  paste  seems  to  be  even  better. 

It  only  remains  to  "  spot  "  the  slide.  This  is  done  to 
indicate  to  the  lanternist  the  correct  way  of  putting  it  into  the 
lantern  carrier.  That  way,  by  general  agreement,  is  now 
indicated  by  two  conspicuous  spots,  which  are  so  placed  that 
when  we  hold  the  slide  and,  looking  through  it,  see  the  picture 
the  same  way  round  that  it  is  to  appear  on  the  screen,  the 
spots  are  at  the  two  top  corners  on  the  side  that  is  next  the 
eyes.  The  neatest  spots  are  made  by  gumming  two  little  circles 
of  white  paper  on  to  the  slide  in  those  corners.  Such  spots 
ready  gummed,  can  be  bought,  but  anyone  who  can  borrow 
one  of  the  paper  punches  used  in  offices  can  make  a  hundred 
or  so  in  a  very  few  minutes.  They  are  less  likely  to  be  removed 
on  cleaning  the  slide,  if  they  are  put  on  under  the  cover  glass 
on  the  top  strip  of  the  mask. 
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As  has  already  been  pointed  out,  when  the  negatives  are 
too  large  to  allow  lantern  slides  to  be  made  from  them  by 
contact,  they  can  be  made  in  the  camera.  As  the  novice  is  not 
likely  to  have  such  negatives,  and  as,  in  any  case,  the  work 
may  be  regarded  as  more  advanced,  any  detailed  description 
would  be  out  of  place  here.  The  only  essential  difference, 
however,  lies  in  the  method  of  making  the  exposure  :  when 
once  this  has  been  done,  the  development,  masking,  binding, 
etc.,  are  carried  out  in  the  way  just  described. 
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The  Care  of  Apparatus  and  Materials, 

Care  of  the  Camera. — Damp. — Keeping  the  Lens  Clean. 
— Storing  Sensitive  Materials. — The  Risk  of  Impure 
Air. — Repacking  Plates  and  Papers. 

T^HERE  are  very  few  pieces  of  mechanism  of  any  kind 
which  suffer  so  little  from  legitimate  use  as  a  camera. 
The  actual  wear  and  tear  to  which  it  is  exposed  by  the  actual 
taking  of  a  photograph  is  almost  nil,  and  it  is  mostly  careless- 
ness and  misuse  that  puts  it  out  of  order.  If  it  is  put  aside 
for  a  time,  and  is  improperly  stored,  it  may  suffer  more  than 
it  would  have  done  if  it  had  remained  in  service. 

A  camera  that  is  not  as  good  as  new  may  be  imperfect 
in  one  or  two  directions,  putting  on  one  side  any  mere  damage 
to  its  polish  or  appearance.  It  may  no  longer  be  light-tight, 
and  it  may  have  its  adjustments  slack  and  inaccurate. 

To  keep  it  light-tight,  it  should  be  sufficient  to  protect 
the  bellows  from  physical  injury,  to  see  that  none  of  the 
screws  holding  the  lens,  etc.,  are  missing,  and  to  keep  it  from 
damp,  which,  by  causing  the  wood  to  warp,  or  the  glue  to  give 
way,  soon  puts  a  camera  out  of  commission.  It  should  there- 
fore be  stored  in  a  reasonably  dry  place,  and  if  in  use  it  has 
got  wet  with  rain  no  time  should  be  lost  before  wiping  it  as 
dry  as  possible,  and  leaving  it  extended  and  open  in  a 
moderately  warm  room  for  any  traces  of  moisture  to  evaporate. 
A  sheet  of  waterproof  cloth  is  a  good  thing  to  have  in  the 
camera  case.  It  makes  an  excellent  focussing  cloth,  and  when 
wrapped  round  the  camera  protects  it  not  only  from  rain,  but 
from  dust,  scratches,  and  rubbing. 

When  a  magazine  camera  is  put  on  one  side  for  some  time 
in  a  damp  place,  the  sheaths  soon  get  rusty.  It  is  not  prac- 
ticable for  the  amateur  to  restore  their  surface  to  the  fine  black 
condition  in  which  they  are  sent  out  when  new,  but  rusty 
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sheaths  can  be  made  workable  easily  enough.  Each  sheath 
is  well  rubbed  with  fine  glass  paper  to  remove  the  rust,  and  is 
then  given  a  coat  of  dead  black  varnish,  which  can  be  bought 
from  the  dealer  all  ready  for  use. 

Injury  is  often  done  to  a  folding  camera  immediately  it 
comes  into  the  possession  of  the  beginner.  Some  patterns  have 
tricky  catches  or  springs,  the  function  of  which  is  not  manifest 
on  the  surface  :  and  when  the  user  finds  that  the  camera  will 
not  open  or  fold  up  as  he  thinks  it  should,  he  uses  a  little 
force  and  strains  some  part  of  it.  This  may  happen  very 
easily  in  the  case  of  a  camera  with  a  folding  baseboard,  as  the 
leverage  at  the  hinge  is  very  great.  The  only  safeguard  is  to 
make  quite  sure  that  the  instrument  is  understood  before 
handling  it,  either  by  getting  the  dealer  to  demonstrate  its 
manipulation,  or  by  careful  study  of  the  instructions  issued 
with  it. 

With  box-form  cameras  the  changing  mechanism  is  the 
part  most  likely  to  be  put  out  of  order.  With  folding  cameras 
it  may  be  the  baseboard,  or,  more  likely  still,  the  front.  In  a 
camera  in  good  condition,  the  front,  when  set  up  and  clamped, 
should  be  perceptibly  one  with  the  rest  of  the  instrument,  and 
should  have  no  play  at  all  at  its  top  end.  W7hen  once  it  has 
been  strained  it  is  no  longer  in  that  condition,  and  the  camera 
is  to  that  extent  inefficient. 

It  comes  to  this,  that  the  camera  should  never  be  forced. 
If  its  movements  cannot  be  made  quite  easily  and  smoothly, 
the  cause  of  the  obstruction  should  be  found  and  removed.  It 
may  be  that  a  catch  has  to  be  released,  or  that  some  particular 
part  of  the  instrument  has  to  be  in  some  particular  position, 
and  is  not  so.  In  closing  a  folding  camera  of  the  hand  or 
stand  type,  for  example,  the  front  must  be  central  before  it 
will  go  properly  into  the  back,  and  the  rack  must  be  wound 
home. 

As  far  as  the  care  of  the  lens  is  concerned,  it  may  be 
summarised  by  saying  that  it  should,  as  far  as  possible,  be 
left  alone.  Short  of  dropping  it  or  striking  it,  the  thing  which 
damages  it  most  is  cleaning  it.  One  is  apt  to  overrate  the 
hardness  of  glass  and  to  forget  that  rubbing  even  with  a  soft 
cloth  may  damage  a  highly  polished  surface,  if  that  surface 
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is  dusty,  as  presumably  it  will  be,  or  the  rub  would  not 
be  required.  It  is  a  common  sight  to  see  a  photographer  breathe 
on  the  surfaces  of  his  lens  and  give  them  a  good  polish  with 
his  handkerchief  or  with  the  corner  of  the  focussing  cloth. 
The  result  of  this  is  that  the  lens  soon  loses  that  black  polish 
which  every  good  lens  possesses  when  it  leaves  its  maker's 
hands,  and  the  surface  becomes  greyed  over.  As  far  as  the 
working  of  the  lens  is  concerned,  this  greying  from  frequent 
rubbing  is  more  detrimental  than  a  scratch  or  even  a  crack 
might  be.  Many  a  cracked  lens  will  give  a  good  image,  but 
no  lens  with  depolished  surfaces  will  do  so.  The  negatives 
become  fogged  from  scattered  light. 

What  we  have  to  do,  then,  is  to  avoid  the  necessity  for 
cleaning  the  lens  as  much  as  we  can,  by  protecting  it  from 
dirt.  The  surface  which  is  inside  the  camera  will  generally 
keep  clean  for  a  very  long  while  if  the  instrument  is  of  an 
enclosed  type,  such  as  a  box-form  or  a  roll -film  camera.  Tt 
is  the  front  surface  which  is  most  likely  to  get  dirty,  especially 
as  with  many  patterns  fitted  with  a  diaphragm  shutter  it  seems 
to  be  customary  to  send  out  the  lenses  unprovided  with  any  kind 
of  cap.  There  should  always  be  a  cap,  and  if  one  is  not  pro- 
vided it  should  be  bought  or  made.  It  should  be  kept  on,  except 
just  when  the  camera  is  to  be  used  :  and  if  this  is  done  there 
will  be  no  necessity  to  wipe  the  lens  until  it  has  had  months  of 
work.  Whatever  cleaning  is  necessary  should  be  carried  out 
by  the  gentlest  possible  rubbing  with  some  very  soft,  clean 
fabric,  such  as  an  old  much-washed  handkerchief.  The  inner 
surfaces  of  a  lens  should  not  need  wiping  at  all  in  the 
ordinary  course  of  things,  as  most  lenses  now  are  well  enclosed. 
This  is  just  as  well,  as  unscrewing  the  combinations  frequently 
is  another  thing  to  avoid.  The  mounts  are  of  thin  metal,  and 
the  threads  of  the  screw  are  necessarily  fine  and  easily  injured, 
particularly  so  in  the  case  of  lenses  mounted  in  aluminium. 
There  is  also  the  risk,  when  a  lens  is  taken  to  pieces,  of  not 
putting  back  its  components  correctly. 

A  shutter  lasts  longer  in  working  order  if  it  is  handled 
no  more  than  is  necessary.  It  should  be  protected  from  dust 
as  much  as  possible,  as  cleaning  a  shutter,  except  with  a  few 
simple  patterns,  is  a  job  for  its  makers  or  for  a  skilled 
mechanic.      On  no  account  must  the  shutter  mechanism  be 
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oiled.  If  the  shutter  is  actuated  by  a  spring,  whenever  the 
camera  is  put  away  the  tension  on  the  spring  should  be  released, 
if  this  is  provided  for,  as  it  is  then  not  likely  to  change,  which 
it  might  do  if  it  remained  fully  wound. 

Anyone  who  takes  up  photography  is  brought  for  the 
first  time  into  contact  with  preparations  which  have  a  degree 
of  susceptibility  to  injury  altogether  greater  than  that  of 
anything  of  which  he  can  have  had  previous  experience.  Some 
of  the  things  with  which  we  deal  in  ordinary  life  are  injured 
by  damp,  some  spoil  on  exposure  to  heat,  and  some  from  the 
action  of  the  air  ;  many  are  easily  damaged  by  scratching  or 
rubbing.  But  in  photographic  plates,  films,  and  papers,  we 
have  manufactured  articles  which  have  all  these  susceptibilities, 
some  to  an  enhanced  degree,  and  others  peculiar  to  themselves. 
The  faintest  beam  of  white  light  will  instantaneously  affect 
some  of  them,  and  others,  if  not  quite  so  sensitive  as  that,  are 
soon  injured  by  white  light  of  any  intensity.  Subtle  emanations, 
capable  of  passing  through  paper,  card,  and  even  thin  metal, 
may  leave  their  trace  :  while  the  lightest  touch  of  an  apparently 
clean  finger  may  show  in  the  final  photograph  unless  laboriously 
painted  out. 

It  is  clear,  then,  that  the  novice  has  to  revise  his  notions 
of  what  constitutes  careful  handling  :  but  it  is  clear,  also, 
from  the  flawless  results  which  many  workers  regularly  produce, 
that  in  spite  of  all  this,  it  is  quite  possible  to  keep  and  handle 
such  goods  without  damaging  them. 

As  regards  storage,  a  few  hints  will  suffice  :  and  they 
may  take  the  form  of  warnings  what  to  avoid.  The  beginner 
has  bought  a  box  or  two  of  plates  or  a  roll  or  so  of  film,  which 
he  may  not  see  a  prospect  of  using  for  a  little  while ;  where  are 
they  best  kept? 

They  must  not  be  put  where  they  will  get  damp,  nor  hot. 
The  products^  of  burnt  gas  are  very  inimical ;  so  that  a  high 
shelf  in  a  room  likely  to  be  artificially  warmed  and  lit  is  to 
be  avoided.  The  air  is  always  foulest  and  hottest  near  the 
ceiling  :  how  bad  it  may  be  is  often  not  suspected  until  some 
job  necessitates  bringing  one's  head  much  higher  than  usual. 
Sulphuretted  hydrogen,  the  gas  responsible  for  the  smell 
of   rotten  eggs,    speedily   spoils   any   sensitive  photographic 
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material,  so  that  such  should  not  be  stored  in  a  dark  room  or 
laboratory  where  sulphuretted  hydrogen  may  be  present.  There 
are  other  possibilities  of  injury  in  a  laboratory  ;  as  the  X-rays, 
emanations  from  compounds  containing  uranium,  and  from 
certain  rare  earths,  some  of  which  are  present  in  incandescent 
gas  mantles,  are  all  capable  of  affecting  photographic  prepara- 
tions, even  when  these  are  packed  in  boxes  or  cartons. 

These  exclusions  leave  plenty  of  places  where  such  things 
may  be  kept,  however.  Any  reasonably  dry  drawer  or  cupboard, 
such  as  would  be  used  for  clothes,  is  quite  suitable.  It  is 
best,  but  not  absolutely  necessary,  to  keep  them  where  they 
are  not  constantly  exposed  to  daylight ;  since  if  there  did 
happen  to  be  some  slight  light  leakage  in  the  packet,  the 
cupboard  or  drawer  would  help  to  protect  them. 

The  packing  of  such  materials  has  been  the  subject  of 
much  careful  study  :  and  anyone  buying  any  of  the  standard 
brands  can  rely  upon  it  that  the  packing  used  has  been  carefully 
chosen  for  its  harmless  nature.  Therefore,  when  once  a  box 
or  packet  has  been  opened,  if  its  contents  are  to  be  put  away 
again,  the  makers'  packing  should  always  be  used. 

Although  at  one  time  plates  were  packed  with  sheets  of 
specially  pure  paper  between  the  films,  trouble  arose  from 
emanations  from  the  paper  affecting  the  emulsion  :  and  so  the 
general  practice  now  is  to  send  them  out  with  nothing  between 
each  pair  of  sensitive  surfaces,  unless,  it  may  be,  thin  separators 
of  a  special  cardboard  along  two  opposite  edges.  The  repack- 
ing of  exposed  plates  has  been  described  in  the  chapter  on 
holiday  work. 

Much  the  same  may  be  said  for  sensitive  papers  :  it  is 
wise  to  use  the  makers'  packing  as  far  as  we  can.  With 
gaslight  paper,  particularly  that  with  a  glossy  surface,  we 
must  be  careful  to  avoid  "friction  marks."  Even  so  gentle 
a  touch  as  that  of  one  corner  of  one  piece  of  the  paper  drawn 
across  the  face  of  another,  may  leave  a  mark,  which  is  invisible 
at  the  time,  but  which  will  show  as  a  black  line  on 
development. 

In  the  dark  room,  sensitive  material  should  never  be  left 
lying  about  unprotected  :  since  the  safest  of  safe-lights  will 
fog  it,  given  time  enough.    Hence  the  convenience  of  a  drawer 
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or  box,  into  which  it  can  be  slipped  ;  and  the  advantage  of 
a  cover  of  some  kind,  to  put  over  the  dish  during  development. 

With  ordinary  care,  these  highly  susceptible  materials  can 
be  kept  in  good  working  order  for  a  very  long  while.  There 
seems  to  be  no  limit,  in  reason,  to  the  keeping  of  plates  and 
bromide  papers  :  after  ten  years  or  more,  they  should  be  as 
good  as  ever.  Gaslight  paper,  it  is  said,  does  not  keep  quite 
so  well;  and  p.o.p.  is  best  used  within  a  month  or  two. 
Celluloid  film  gradually  deteriorates,  but  even  then  it  is  a 
matter  of  years,  in  climate  such  as  ours ;  and  the  date  marked 
on  it,  to  be  on  the  safe  side,  represents  quite  an  underestimate 
of  the  time  during  which  it  may  be  reasonably  expected  to  be 
in  fine  condition. 
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Cleanliness. 

Material  of  the  Vessels  Used. — Allowing  Liquids  to 
Dry  On. — Washing  Bottles. — Wiping  should  be 
Avoided. — Chemical  Dust. 

TPHE  practice  of  photography  is  in  itself  a  valuable  training 
in  neatness,  cleanliness,  and  the  importance  of  little 
things ;  as  well  as  in  other  directions  which  need  not  be 
specified  at  the  moment.  As  far  as  cleanliness  is  concerned, 
there  are  no  other  operations  which  the  average  person  has  to 
perform,  in  which  this  quality  is  so  important.  One  may  say 
without  any  fear  of  contradiction,  that  a  vessel  that  is  not  clean 
enough  to  be  used  for  food  or  drink,  is  certainly  not  clean 
enough  for  photographic  purposes.  Washing  figures  very  largely 
in  all  photography,  therefore ;  and  one  cannot  select  a  subject 
of  greater  importance  to  the  novice  than  that  of  the  steps  to  be 
taken  to  get  clean,  and  to  keep  clean,  his  various  appliances. 

Glass  vessels  have  two  advantages  from  this  point  of 
view.  Many  kinds  of  dirt  are  at  once  visible  on  their  surface; 
while  glass  itself  is  so  inert  that  various  very  corrosive  liquids 
may  be  used,  if  necessary,  to  get  the  glass  perfectly  clean. 
Earthenware  is  less  suitable,  because  it  consists  of  a  very 
porous,  absorbent  material,  with  merely  a  thin  coating  of  glaze 
on  its  surface.  As  soon  as  this  glaze  has  been  penetrated,  the 
material  beneath  will  act  like  a  sponge  and  suck  up  any  liquid 
that  may  get  through  the  surface  layer,  retaining  this  in  spite 
of  repeated  washings  and  soakings,  although  always  ready  to 
impart  enough  to  contaminate  any  other  solution  that  may  be 
put  into  the  vessel.  Xylonite  is  more  easily  surface-stained  than 
glass  or  earthenware,  because  the  surface  is  not  so  polished 
and  is  therefore  more  difficult  to  clean  :  but,  on  the  other  hand, 
the  material  is  impervious  and  is  not  liable  to  crack,  so  that 
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for  dishes  it  is  better  than  any  other.  It  cannot  be  used, 
however,  for  warm  liquids,  as  it  distorts  badly  when  exposed 
to  heat. 

For  certain  purposes  metal  answers  very  well.  Developing 
tanks  are  made  of  nickel-plated  metal ;  and  even  ordinary  tin- 
plate,  if  given  a  coating  of  varnish  or  brunswick  black,  is 
useful.  If  left  wet,  it  is  liable  to  rust  :  and  acid  solutions 
should  not  be  left  in  contact  with  bare  metal  at  any  time. 
Corrosive  liquids  must  not  be  used  to  clean  metal ;  for  this 
purpose,  water  aided  by  gentle  friction  should  be  quite  sufficient. 

A  great  deal  of  the  work  otherwise  required  to  keep  the 
things  clean  can  be  avoided  by  making  it  a  rule  never  to  put 
away  anything  after  use  without  first  washing  it  out.  So  long 
as  it  has  been  kept  wet,  there  is  generally  very  little  trouble 
needed  to  clean  it ;  but  if  once  the  liquid  has  been  allowed  to 
dry  on,  if  it  is  only  just  round  the  edges  of  the  solution,  the 
task  of  getting  that  vessel  clean  again  becomes  very  much 
harder.  In  fact,  with  glazed  earthenware  dishes  it  is  not  too 
much  to  say  that  when  once  liquid  has  been  allowed  to  dry 
in  them,  it  will  never  be  possible  to  make  them  perfectly  clean 
again.  Nothing  causes  the  glaze  to  crack  so  readily.  At  one 
time  it  used  to  be  said  that  different  dishes  should  be  kept  for 
the  different  operations,  to  avoid  all  chance  of  contamination. 
There  is  nothing  in  the  ordinary  processes  of  modern  photo- 
graphy, however,  to  necessitate  anything  of  the  kind,  if  reason- 
able care  is  used  in  washing.  A  question  often  asked  is 
whether  negatives  can  be  fixed  in  the  metal  tank  in  which  they 
are  developed.  There  is  no  reason  why  they  should  not.  Of 
course,  the  tank  must  be  well  washed  out  after  fixing  before 
using  it  for  development  again  ;  but  this  should  be  done  in 
any  case. 

When  vessels  are  wiped,  there  is  a  risk,  in  wiping  them, 
that  some  impurity  will  be  transferred  from  the  cloth  used  to 
the  surface.  The  wet  glass  left  to  dry  unwiped  will  not  have  so 
clean  and  bright  a  look  as  if  it  had  been  wiped  dry,  since 
almost  all  water  contains  traces  of  salts,  mostly  compounds  of 
lime,  which  will  be  left  behind  as  the  water  evaporates  ;  but 
these  salts  are  not  harmful.  If  they  were,  it  would  be  an 
indication  that  the  water  used  was  unsuitable  for  photographic 
purposes. 
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Those  substances  which  are  soluble  in  water  will  be  removed 
by  a  succession  of  rinsings  ;  but  insoluble  deposits  are  some- 
times formed,  and  these  may  require  some  friction  to  remove 
them.  A  wet  rag  will  generally  be  sufficient,  and  anything 
which  that  will  not  get  rid  of  can  be  removed  with  a  nail-brush 
and  a  little  gritty  soap,  such  as  "  Monkey  Brand.''  It  is  best 
not  to  use  this  for  earthenware  any  more  than  is  necessary,  as 
it  tends  to  destroy  the  glaze;  but  if  solutions  are  not  allowed 
to  dry  on,  it  will  not  be  necessary. 

In  the  same  way,  bottles  should  be  washed  as  soon  as  they 
are  emptied.  If  they  are  not  required  for  other  solutions  at 
once,  they  may  be  filled  to  the  brim  with  clean  water  and  corked 
or  stoppered.  Then  when  again  wanted,  they  are  emptied  and 
rinsed,  and  one  may  be  quite  sure  that  they  are  clean. 

As  a  brush  cannot  get  at  the  whole  of  the  interior  surface 
of  a  narrow-mouth  bottle  ;  if  there  is  any  deposit  that  rinsing 
will  not  remove,  some  tea  leaves  or  snippets  of  paper  and  a 
very  little  water  may  be  put  into  the  bottle  and  vigorously 
shaken.  This  will  usually  rub  it  quite  clean.  Bottles  which 
have  held  solutions  of  carbonate  or  of  caustic  alkali  are 
generally  marked  indelibly.  This  is  unsightly,  but  if  the 
bottle  has  been  well  washed  it  is  not  dirty.  The  alkali  attacks 
the  glass  itself,  and  leaves  it  rough. 

When  soap  has  been  used  to  clean  any  vessel  it  must  be 
thoroughly  washed  off  afterwards,  as  most  cheap  soaps  are 
themselves  strongly  alkaline,  and  might  be  as  injurious  as  the 
dirt.  After  rinsing,  measures  and  developing  cups  should  be 
left  upside  down  to  drain  and  dry.  Pegs  projecting  upwards 
from  a  shelf  are  very  handy  for  the  purpose,  or  notches  may 
be  cut  in  the  edge  of  the  shelf  to  take  the  feet  of  the  vessels. 
This  is  better  than  putting  them  upside  down  on  the  shelf 
itself.  By  keeping  such  articles  in  this  position  when  noj;  in 
use  the  inside  will  be  free  from  any  chemical  dust  which  might 
be  floating  about  and  settle  on  them. 

Judging  by  the  number  of  instances  which  occur  of 
mysterious  spots  forming  on  negatives  or  prints  as  they  are 
left  to  dry,  which  can  only  be  attributed  to  chemical  dust  of 
some  kind,  a  great  many  workers  are  not  alive  to  the  injury 
that  it  can  cause.    It  usually  originates  in  spilt  solutions,  which. 
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instead  of  being  wiped  up  at  once,  are  allowed  to  dry.  The 
solid  matter  contained  in  them  is  then  left  behind  in  a  fine 
powder,  which,  if  swept  or  dusted  up,  will  pass  into  the 
atmosphere  and  settle  upon  surfaces  where  it  may  do  much 
harm.  Developers  and  hypo  are  amongst  the  most  dangerous 
of  chemical  dusts  to  be  met  with  in  a  photographic  workroom. 

Enough  has  been  written  on  this  topic  to  show  the  reader 
how  to  avoid  the  defects  which  originate  in  a  wTant  of  proper 
cleanliness.  The  precautions  named  may  seem  rather  fussy  at 
first,  but  they  should  be  practised  until  they  become  almost 
second  nature. 


CHAPTER  XXXII. 


What  not  to  do. 

Work  that  is  Beyond  the  Novice. — Limitations  of  his 
Outfit.  —  High-speed  Photography.  —  Panchromatic 
Work. — Firelight  Pictures. — More  Advanced  Print- 
ing Processes. 

TT  is  quite  natural  that  the  beginner  should  attempt  many 
unsuitable  subjects,  being  unaware  of  the  difficulties  they 
present.  One  must  aim  at  producing  good  work,  if  success  is 
to  be  reached ;  but  aiming  too  high  is  almost  as  great  a  mistake 
as  aiming  too  low.  That  is  why  I  have  advised  beginning  with 
comparatively  straightforward  and  easy  subjects ;  otherwise 
disappointment  may  result  in  the  photographer  being  so  dis- 
heartened as  to  throw  up  the  pursuit  in  disgust.  It  may  be 
helpful,  therefore,  to  suggest  to  the  beginner  what  he  should 
not,  at  present,  attempt. 

In  the  first  place,  he  should  thoroughly  understand  the 
limitations  of  his  outfit.  This  subject  is  one  which,  possibly, 
he  did  not  consider  before  getting  his  apparatus. 

I  am  often  asked  whether  such  and  such  a  camera  is 
suitable  for  "general  work,"  without  any  indication  of  what 
the  enquirer  means  by  "general  work."  Sometimes  he  states 
that  he  means  snapshotting  of  landscapes  and  street  scenes, 
portraits,  and  architecture  :  and  then  it  has  to  be  explained 
that  portraits  and  architecture,  at  least  with  all  but  a  very 
limited  number  of  subjects,  are  not  possible  with  snapshotting 
at  all.  The  mere  fact  that  someone,  when  the  circumstances 
were  quite  unusually  favourable,  made  a  successful  snapshot 
portrait,  is  no  disproof  of  this  statement :  and  if  the  beginner 
wishes  to  get  portraits  other  than  full-length  figures  out  of  doors 
and  in  a  good  light,  he  is  greatly  handicapped  if  he  has  a  camera 
only  intended  for  hand  camera  work  pure  and  simple.    If  he 
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attempts  to  use  a  shutter  for  such  things,  hopeless  under- 
exposure is  almost  sure  to  follow  :  while  the  fact  that  he  is 
working  with  only  a  finder,  instead  of  a  full-sized  focussing 
screen,  will  be  another  handicap.  He  can  neither  arrange  nor 
focus  his  picture  as  he  should  do. 

High  speed  work  as  a  class  is  quite  outside  the  powers 
of  the  novice.  It  is  a  mistake  to  suppose  that  to  succeed  in 
snapshotting  rapidly-moving  objects,  all  that  is  required  is  a 
high  speed  outfit,  and  that  because  the  shutter  is  graduated  to 
a  thousandth  of  a  second,  the  lens  is  working  at,  say,  f/4,  and 
the  plates  are  of  the  fastest,  that  such  work  can  be  done  with- 
out experience.  The  high-speed  work  in  the  daily  papers 
must  not  be  taken  as  a  measure  of  what  is  possible  under 
ordinary  conditions.  Not  only  is  this  often  the  work  of  very 
expert  photographers  :  but  where  it  is  important  for  the  picture 
to  be  sharp  and  clear,  a  good  deal  of  handwork  may  be  bestowed 
upon  the  print  before  it  is  reproduced. 

Looking  through  a  bundle  of  beginners '  prints,  plenty  of 
examples  of  the  impossible  type  of  subject  are  to  be  found. 
I  see  one  of  a  football  match.  It  has  had  the  advantage  of 
being  taken  in  what  seems  to  have  been  a  very  good  light,  and 
the  distance  generally  and  the  more  distant  of  the  figures  are 
plainly  shown,  and  that  part  of  the  picture  is  very  fairly  well 
exposed.  But  these  are  mere  details  :  and  it  is  evident  that 
what  the  photographer  was  after  was  a  record  of  the  scrimmage 
going  on  quite  in  the  foreground.  Owing  to  the  large  heavy 
shadows  cast  by  these  near  objects,  the  exposure  given  has  been 
far  too  short  to  render  the  detail  properly  in  this  part  of  the 
subject  :  it  is  a  mere  black  mass,  in  which  one  can  hardly  pick 
out  the  form  of  individual  players  at  all.  Yet  the  exposure  was 
too  long  to  get  the  rapidly  moving  figures  in  this  part  of  the 
picture  quite  sharp.  Owing  to  their  nearness  to  the  camera, 
their  image  moved  very  rapidly  on  the  plate  :  and  so  an  ex- 
posure was  called  for  of  a  much  shorter  duration  than  the  same 
figures  would  have  required  had  they  been  taken  from  a 
greater  distance.  Had  the  photographer  aimed  at  a  general 
view,  with  the  scrimmage  a  mere  item  in  it,  he  might  have  got  a 
sharp  and  properly  exposed  result  with  the  outfit  with  which 
he  was  provided.  But  for  figures  on  a  large  scale  and  near 
the  camera,  it  was  probably  quite  unsuitable. 
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In  fact,  the  hand  camera,  whatever  its  type  and  however 
well  fitted  for  ultra-rapid  work,  should  only  be  used  by  the 
beginner  for  easy,  slow-moving  or  stationary  subjects.  There 
are  plenty  of  these  of  great  interest  to  be  found  :  and  they 
allow  the  photographer  who  is  new  to  the  pursuit  to  concentrate 
all  his  attention  on  the  more  elementary  difficulties — which  are 
numerous  enough — and  so  to  learn  how  to  overcome  those  before 
passing  on  to  work  which  takes  all  the  knowledge  and  ability 
of  the  experienced  worker  to  give  a  successful  result. 

Work  which  calls  for  special  materials  of  any  kind  should 
be  left  until  the  simpler  tasks  which  can  be  undertaken  with  an 
all-round  equipment  have  been  accomplished.  For  instance, 
there  are  some  subjects  which  require  a  panchromatic  plate  and 
a  deep  screen.  These  plates  are  a  most  valuable  photographic 
material ;  and  in  the  hands  of  those  who  know  how  to  use 
them  will  give  results  which  cannot  be  obtained  in  any  other 
way.  But  they  call  for  very  careful  handling.  They  are  most 
easily  fogged,  and  are  really  out  of  the  scope  of  the  beginner. 
In  the  same  way,  a  colour  screen  is  not  an  appliance  to  be  used 
until  the  photographer  is  quite  au  fait  with  photography  without 
a  screen.  In  other  words,  anyone  who  has  just  taken  up  the 
use  of  the  camera  has  no  business  to  be  bothering  himself  with 
problems  of  colour  rendering,  which  involve  the  use  of  pan- 
chromatic plates  and  light  filters,  before  he  has  mastered  the 
elementary  forms  of  photographic  procedure. 

I  am  not  at  all  sure  that  fast  plates  of  the  ordinary  kind 
are  the  most  satisfactory  material  for  the  beginner.  Each  of 
the  leading  makes  can  be  obtained  of  "  ordinary  "  or  "  land- 
scape M  rapidity;  and  if,  as  I  strongly  urge,  the  camera  is 
used  at  first  on  a  stand  or  support  of  some  kind,  and  a  time 
exposure  is  given,  it  is  just  as  easy  to  give,  say,  two  seconds 
exposure  with  a  plate  of  this  kind,  as  a  quarter  or  a  half  second 
with  a  very  fast  plate.  The  ordinary  plate  is  much  less  likely 
to  be  fogged  in  the  dark  room,  and  is  more  likely,  also,  to 
yield  a  clean  bright  negative  with  plenty  of  vigour.  By  its 
use  the  beginner  can  learn  the  important  processes  of  exposure 
and  development  much  more  quickly  :  and  he  is  far  more  likely 
to  get  encouraging  successes  from  the  very  beginning  of  his 
photographic  career.  He  will  also  get  a  higher  standard  of 
what  a  good  negative  should  look  like. 
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There  are  other  subjects  out  of  reach  of  the  beginner 
besides  those  which  call  for  colour  sensitive  plates  or  high- 
speed shutters  :  firelight  effects,  for  example.  There  have 
been  some  very  clever  and  successful  firelight  pictures  produced 
by  photography ;  but  they  are  exceptional,  and  require  a 
familiarity  with  apparatus  and  material  such  as  the  beginner 
does  not  possess.  Even  the  experienced  worker  has  to  encounter 
many  failures  in  this  direction  for  a  comparatively  few  successes, 
so  that  these  also  should  be  left  unattempted  at  first. 

Telephoto  work  is  a  branch  to  which  this  caution  applies, 
and  night  photography  is  another.  There  is  so  very  much  that 
is  easier  that  should  be  done  first,  the  very  doing  of  which  will 
provide  useful  knowledge  when  more  difficult  work  comes  to 
be  attempted  :  while  by  getting  successes  from  the  very  start 
the  beginner  is  encouraged  to  go  on. 

Passing  from  subjects  to  processes,  the  same  general  rule 
applies.  In  negative  making,  one  should  stick  to  plain  straight- 
forward development  and  fixing,  until  they  are  found  to  yield 
good  negatives,  leaving  the  various  methods  of  intensification 
and  reduction  untouched.  The  idea  that  such  methods  do  more 
than  botch  up  an  imperfect  result  into  something  not  quite  so 
bad  is  a  mistake,  and  they  also  have  to  be  learnt  before  they 
can  be  used  to  advantage.  The  processes  learned  at  first  should 
be  those  of  exposure  and  development. 

In  printing,  in  the  same  way,  one  should  take  some  fairly 
easy  process — gaslight  paper,  for  instance — and  stick  to  that 
until  one  is  perfectly  familiar  with  it.  Only  when  that  is  the 
case  should  p.o.p.  or  any  other  methods,  be  attempted. 

The  point  of  this  advice  is  that  we  should  make  haste 
slowly.  There  is  nothing  referred  to  in  it  that  I  have  not 
known  beginners  to  undertake  when  they  had  not  mastered  the 
most  elementary  stages  in  photography.  I  have  been  asked 
to  point  out  what  was  amiss  with  a  number  of  carbon  prints  by 
a  photographer  who  found  that  he  could  not  hit  upon  a 
sensitising  bath  of  the  right  strength  to  give  him  good  results. 
Suspecting  what  was  wrong,  I  asked  to  see  the  negatives,  and 
found  that  these  were  hopelessly  imperfect ;  they  would  not 
even  yield  presentable  gaslight  prints.    All  unwittingly  he  had 
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allowed  himself  to  be  led  away  into  the  attractive  but  unfamiliar 
path  of  carbon  work  before  he  had  succeeded  in  what  must 
necessarily  precede  it,  namely,  good  negative  making. 

To  avoid  disappointment,  then,  let  the  beginner  at  first 
be  quite  sure  that  what  he  is  attempting  is  within  the  scope 
both  of  his  outfit  and  of  his  attainments.  However  simple  the 
one  and  slight  the  other,  they  are  sure  to  be  sufficient  for  a 
very  great  deal  of  interesting  photography,  which  will  yield 
him  the  pleasure  that  is  to  be  derived  from  successful  accom- 
plishment, right  from  the  very  first. 
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PHOTOGRAPHIC 

PAPERS 

Illingworth's  are  specialists  in 
the  manufacture  of  sensitised 
paper  and  post  cards.  Illing- 
worth's  are  the  paper  people. 

Bromide,  Bromide  de  Luxe,  Slogas  (gaslight), 
Enitone  (self -toning),  P.O.P.  and  Post  Cards 
in  Bromide,  Gaslight,  Self-Toning  and  P.O.P. 


TRADE  MARK. 


OF   ALL  DEALERS. 

THOMAS  ILLINGWORTH  &  CO.,  LTD., 

PARK  ROYAL,  WILLESDEN  JUNCTION,  N.W.10. 
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ADVERT!  SEMEN!  S. 


Velox 

The  Original  Gaslight  Paper 

Here  are  a  few  of  the  reasons  why  Amateurs 
have  made  Velox  their  favourite  printing  paper: — 

Velox  is  simple  to  use  ;  you  get  good 

results  from  the  start. 

Velox  needs  no  darkroom  ;  you  can 

print  and  develop  it  in  any  room 
by  artificial  light. 

Velox  is  made  in  two  grades:  Vigorous 

for  flat  negatives;  Soft  for  all 
others. 

Velox  gives  the   best   possible  print 

from  every  negative. 

Velox  is  made  in  a  variety  of  surfaces 

to  suit  all  tastes. 


Jls\  your  dealer  for  leaflet :  "  Velox : 
why  to  use  it  and  how  to  use  it." 
It    tells    you    all    about  Velox. 


Kodak   Ltd.,  Kingsway,  London,  W.C.  2. 
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Kodak 

Daylight  Developing  Tanks 

Put  the  beginner  on  a  level  with  the  expert 

The  simplest  and  most  scientific  method  of 
developing  Kodak  Film  is  by  means  of  the 
Kodak  Daylight  Developing  Tank.  The 
exposed  Film  is  simply  placed  for  a  definite 
time  in  a  tank  containing  developer  of  a 
definite  strength  and  temperature.  The  Kodak 
Tank  method  secures  the  best  possible 
negative  from  every  exposure :  no  tedious 
practice  is  necessary ;  you  get  good  pictures 
right  away.  Kodak  Daylight  Developing  Tanks 
are  made  in  sizes  to  suit  all  Kodak  Films. 


Ask  your  nearest  Kodak  dealer  to  show 
you  the  Kodak  Daylight  Developing  Tank* 


Kodak   Ltd.,  Kingsway,  London,  W.C.  2. 
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LET  US 
DEVELOP 
YOUR  FILM 
&  PLATES 


— save  yourself  all  the  mess 
and  bother  in  the  dark  room 
•  ensure    good    results  every 
time — save  money  on  expensive 
'  chemicals  and  material.     We  return 

IN    24  HOURS 

if  films  are  left  personally  at  our  Strand 
Offices,  or  in  three  days  if  sent  to  us  by  post. 

WE  ALSO  MAKE  M  PICTURES "  AND 
ENLARGEMENTS  FROM  YOUR 
SNAPSHOTS  IN  ALL  PROCESSES 
AND    GUARANTEE  SATISFACTION 

Messrs.  Maison  Eittol,  Croydon,  write : 

"  Thanks  for  the  copy  sent,  which  is  excellent  and  a  credit 
to  your  staff.'* 

C.  H.  Norman,  Esq.,  Pontypool,  writes: 

"  Thanks  very  much  for  very  satisfactory  enlargements. 
Much  better  than  I  expected." 

Alec.  G.  Smerdon,  Esq.,  Ealing,  writes  : 

"  I  am  very  pleased  with  the  prints." 

You  will  be  pleased  also  if  you  send  a  trial  order,  and  our  prices 
are  possibly  lower  than  you  will  pay  elsewhere.    .    Try  us  ! 

RETAILERS  should  send  for  special  terms.    Showcards  supplied. 
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REPROGRAPHS 


(Proprietors :  Newspaper  Illustrations,  Ltd*), 

161a,   STRAND.   LONDON,    W  C.2. 

Telephone  :  Gerrard  8808. 


BOY  H. 
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If 


1 


Special 
Sensitive 

Tke  Copyright  is  ii\  the  QUALITY 


An  Essentially  Modern 
Hand  Camera  Plate 

The  frank  advice  of  the  best  instructors  to 
Beginners,  is  to  "go  slow" — to  use  "slow" 
plates  at  first.  We  confirm  that  advice  ;  but — 
There  is  one  extremely  fast  plate,  the  Imperial 
SPECIAL  SENSITIVE,  which  may  be  used 
safely,  surely,  and  successfully  by  almost  any 
beginner. 

This  plate  is  so  easy  in  all  working,  it  has  so 
much  latitude,  it  gives  such  clean,  brilliant 
negatives — 

It  is  such  a  RELIABLE  Special  Sensitive. 
Beginners  may  safely  use  it. 
But  be  sure  you  ask  for  IMPERIAL  Special 
Sensitive.     Say  to  your  dealer,  "The  S.S.  I 
want  is  IMPERIAL." 

H.R.H.  THE  PRINCE  OF  WALES 
—  The  Plate  for  Royalty  ! 

The  Imperial  Special  Sensitive  was  the  plate  EXCLUSIVELY 
used  by  the  Press  Photography  attached  to  the  Royal  tour  in 
Canada  and  the  United  States.  This  remarkable  fact  proves 
that  Imperial  S.S.  are  the  BEST  speed  plates  in  the  world. 

Imperial  Illustrated  Handbook,  free  for  postcard. 

The  Imperial  Dry  Plate  Co.,  Ltd., 

CRICKLEWOOD  LONDON.  N.W.2. 
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OF  WORLD    WIDE  FAME 

"SELTONA" 

THE  FINEST  PRINTING 
MEDIUM  OF  THE  AGE 

Made  in  five  grades : — 

MATTE    SMOOTH.     A  white  paper  with  fine 
carbon  surface. 

CREAM  SMOOTH  (cream  crayon),  delicate  cream 
tint.    Splendid  sepia  tones. 

ANTIQUE  WHITE.    A  fine  grain  surface  for  soft- 
ness and  depth. 

ANTIQUE  CREAM.    Similar  to  the  white  but 
with  delicate  cream  tint. 

GLOSSY.    A  splendid  paper  for  all  detail  work  and 
enamelled  prints. 


ALL   GRADES  IN   PAPER,    POSTCARDS,   AND  BOARDOIDS 


"TIN  TON  A  "  This  ?aper  is  coated  with  the  Selt°na 

emulsion  on  a  tinted  base  and  gives 
very  striking  and  pleasing  effects.  -  Needs  fixing  only. 
Made  in  three  tints,    viz :    Cream  Crayon,  Blue  and  Green. 


SOLE  MANUFACTURERS: 

the  t  r?  np  r\  photo  materials 

L^MJj  L  \J  COMPANY,  LIMITED 
1,  Crutched  Friars,  London,  E.C.  3. 
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Cfhc  Popular 
Pressman 

THE  SIMPLEX   REFLEX  CAMERA. 


The  Versatile  Camera — for  landscapes — portraits, 
rapidly  moving  objects — everything.  Simple  to 
use,  always  effective.  Full  size  composing  finders, 
gives  sight  of  object  up  to  time  of  exposure.  Fitted 
with  foolproof  focal  plane  shutter.    Speeded  from 


i  to  t-qVo  sec. 


The  standard  Model  has 
an  Aldis  -  Butcher  F/4.5 
Anastigmat  lens,  but  is 
available  with  all  the 
eading  makes  of  large 
aperture  lens. 

Price  from  £20  10s.  Od, 


W.  BUTCHER  &  Sont,  Ltd., 

Camera  House,  LONDON,  E.C. 
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RINTING  is 

MADE  EASY,,|IIIII|,,™^ 


by  using  papers  that  do  not 
require  complicated  processes 


::  rajar  :: 


"AUTONA" 

is  printed  in  daylight,  just  like 
P.O.P.,  and  tones  automatically 
in  the  fixing  bath,  the  necessary 
gold  being  contained  in  the  paper. 
Tones  vary  from  Red  to  Sepia, 
Brown  or  Purple-brown,  ac- 
cording to  depth  of  print  and 
time  allowed  fixing.  An  ideal 
paper  for  beginners.  Surfaces : 
Glossy,    Matt,    and  Semi-matt. 


GASLIGHT 


is  an  old  favourite  for  producing 
plucky  prints  from  all  grades  of 
negatives.  The  working  is  easy 
and  the  results  satisfactory,  while 
the  fact  that  it  can  be  used 
without  the  aid  of  a  dark  room 
commends  it  to  a  wide  circle  of 
workers.  Made  in  two  grades — 
"Ordinary"  for  normal  negatives 
and  contrasty  results ;  and  "Special 
Portrait"  for  dense  negatives  and 
soft  results  —  and  in  four  different 
surfaces. 


ALL   "RAJAR"   PAPERS   ARE  GUARANTEED 
See  the  seal  on   every  packet* 


Obtainable  of  all  usual 
Dealers  and  Stores  :  if  any 
difficulty,  write  us.  We 
invite  correspondence  on 
these  or  any  of  our  product*. 


Limited, 


3/a /2T£/cJ  c tztre. rs  of 

FILMS,  PLATES  e  PAPERS 
MOBBERLEYinCHESHIRE 


ADVERTISEMENTS. 


THE  TWO 


|  Simplest  Papers  I 

I    AND    THE    EASIEST    TO  HANDLE.  | 


SELF 
TONING 


PAGET  SELF  TONING 

is  a  printing  out  collodion 
paper  which  requires  fixing 
only  to  give  beautiful  warm 
brown  tones,  and  for  colder 
tones  it  should  be  immersed 
in  a  solution  of  common  salt, 
before  fixing.  The  washed 
prints  may  be  dried  off 
quickly  in  front  of  a  fire. 
The  paper  keeps  well,  and  is 
suitable  for  any  climate. 
Paget  Self  Toning  was  the 
first  of  its  kind  made  in  this 
country,  and  is  still  the  best. 
It  is  THE  paper  for  the 
beginner. 


GRAVURA 
GASLIGHT 


PAGET  GRAVURA  is  a 

development  paper  for 
making  contact  prints. 
All  the  operations  can  be 
carried  out  in  an  ordinary 
room  lighted  by  weak  arti- 
ficial light.  Gravura  is  made 
in  two  grades  :  No  i  SOFT 
for  negatives  of  normal  or 
strong  contrasts  and  No.  2 
VIGOROUS  for  flat  or  thin 
negatives.  Gravura  paper  is 
a  very  easy  one  to  handle, 
and  will  be  found  most  suit- 
able for  those  who  have  not 
much  time  for  daylight 
printing. 


THE  PAGET  PRIZE  PLATE  Co.Xtd., 
WATFORD. 
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ADVERTISEMENTS. 
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Booklets, 

Prices, 
Advice — 
All  Free. 


WHAT  LENS 
DO  YOU  USE? 

If  you  cannot  get  good  results  do 
not  blame  the  camera— it's  the  lens ! 
It  is  humanly  impossible  to  get  good 
results  with  an  inferior  lens,  but  with 
an  ALDIS  lens  on  your  camera  you 
can  compete  with  the  professional 
for   sharp    and   bright  negatives. 


CHOOSE  AN  ALDIS  ON 
YOUR   NEXT  CAMERA. 

.  ALDIS  BROTHERS,  SPARKHILL,  BIRMINGHAM. 


A   NEW  ERA 


PHOTO 


EASY 


MICROGRAPHY  MADE 

By  means  of  the  "  Davon  "  Patent 

SUPER  -  MICROSCOPE. 

For     (f;----^*!  «  -  Mag.  x  15  to  30 

I  B       The  DAVONEY  with  10'.  or  x  50 

with  1 Y  exten- 
sion, covering 
J-pIate. 

Price  £14  14s. 

The  "DAV0NTEL\ 
TELEPH0T0  ATTACHMENT' 

Mag.  x  20,  working  at  f  /8,  covering  J-plate  at  10". 

Price  £12  12s. 
'•DEPTH  OF  FOCUS  '  A  STRIKING  FEATURE. 

Booklet  with  instructions  and  illustrations  of  Photography,  free  from 

F.   DAVIDSON  &  CO.,    Manufacturing  Opticians, 

29,  Great  Portland  Street.  LONDON.  W  1 
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Ill, Oxford  Street , w. 
UQ.VictQria.  Street 


7Y-X. 


LONDON'S    LEADING  DEALERS 

FOR 

EVERYTHING  PHOTOGRAPHIC 


Bought 


CAMERAS 

Exchanged 


Sold 


SEND    FOR  LIST 


112  PAGES 


POST  FREE 


HQ, Victoria  Street 
111,  Oxford  Street., w, 
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ADVERTISEMENTS. 


Every  Beginner  in  Photography 

— as  well  as  the  Advanced  Worker — 

SHOULD  READ 


j  This  Journal  caters  for  all  camera  users,  whatever  their  j 

:  skill  or  experience.    Many  features  are  intended  more  i 

;  particularly  for  the  new-comer  to  the  hobby,  these  in  chid-  i 

j  ing  Lessons  for  Beginners,  Criticisms  of  Readers'  Prints,  ! 

:  and  Articles  on   Elementary   Photographic   Subjects.  I 

[  The  A.  P.  &  P.  Competitions  include  a  Special  Beginners'  Section.  j 

•'•  •  p  v  ■  : 

The  A.  P.  &  P.  may  be  obtained  from  all  Booksellers  and  Newsagents, 
price  4£d.  weekly,  or  direct  by  post  (home  21/8,  abroad  26/-,  Canada 
23/10  per  annum)  from  the  Publishers  ILTFFE  &  SONS  LTD., 
20,  Tudor  Street,  London,  E.C.4. 
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THE  "TESTA" 


A  New  Rapid  Anastigmat  Lens 

Designed  and  Manufactured  by 

W.  WATSON  &  SONS,  Limited. 


"THIS  Lens  has  been  specially  designed  and  computed 
*  to  meet  the  requirements  of  Photographers  for  a  1  arge- 
aperture  Lens  of  high  quality  at  a  moderate  price. 

It  covers  the  plate  at  themaximum  iris  opening  of  f  /6*5, 
and  has  an  angle  of  field  of  view  of  70°  at  full  aperature, 
providing  ample  margin  for  the  use  of  a  rising  front. 

This  Lens  is  particularly  suited  for  Hand-camera 
work,  possessing  in  the  highest  degree  brilliance  of  image 
and  crisp  definition,  and  can  be  supplied  either  in  the 
usual  types  of  mounts  or  in  cells  only,  ready  for  fitting 
to  Shutters. 


PRICES  : 


No. 

Focus. 

Size. 

Iris  mount. 

Sunk  mount. 

Spiral 

focussing 
mount. 

L 

4in. 

3ix2i 

£  s.  d. 
3   3  0 

£  s.  d. 
3  13  0 

£  s.  d. 
4   2  0 

2. 

5*2  in. 

4ix3J 

3   6  0 

3  16  0 

4   5  0 

3. 

6|in. 

P/card 
and  5x4 

3  17  0 

4   7  0 

4  17  6 

313, High  Holborn,  London,  W.G.I. 

(Works:  High  Barnet,  Herts.) 
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GETTY  CENTER  LIBRARY 


3  3125  00019  0708 


THE  RED  LINE  OF  "QUALITY 


For  i  rints  and 
enlargements — 

BROMIDE,  B.B., 
S.C.P.,  etc. 

Obtainable  at  ALL  Dealers. 

WELLINGTON  &  WARD 
ELSTREE  HERTS 


